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The Best New Sedans 


Why Airplanes Crash 


You Can Please Six Of The People 
All Of The Time. 


Mercury Grand Marquis 
named “Best Large Car in Total 
Value” in independent survey: 

In a survey of owners of 1995-model 
full-size sedans, Mercury Grand Marquis 
owners gave their cars the highest rating 
in terms of total satisfaction for the dollar. 
And why not? In addition to its roomy 
six- passenger interior, Grand Marquis 
delivers a silky smooth ride, V-8 power, 


а vacation-size trunk and an impressive 


list of standard amenities. For more 


information, call 1 800 446-8888 or enter 


n http://www.Mercuryvehicles.com for 


т 


Internet access. Апа imagine yourself in а 
Grand Marquis LS Mercury Grand Marquis. 


The Strategic Vision 1905 Vehicle Experience Study, based on a total 
of 31,440 new vehicle buyer responses indicating owners positive 
А and negative experiences during the first oo dass of ownership. 


Mercury @ 
IMAGINE YOURSELF 
IN A MERCURY 


¥ 


Maybe your computer should be 
upgraded before you buy it. l 


Aptiva" gives you Total Image Video, TheatreSound" and dual processors for й 
a breathtaking combination of sights and sounds with full-screen video. | 


и 
V 

` With Online Housecall’ IBM technicians are on : : Now more powerful than ever with a 150 or 166MHz Pentium* 
remotely if you have a question or a problem. ; ji and 1GB or 16GB hard drive. : 

Ка ош н о ВЕЕ | | | | E | 

_ Mare software? а Se К i Aptiva's Wake-up On Ring feature powers 

; Including Windows? 95, The Adventures of “ы | P j the machine up when a call comes in. 
Hyperman; Silent Steel; Magic Theatre; : i i і Rapid Resume’ lets you shut down mid- t 
and sports Ilustrated For Kids? | І program, then pick up where you left off. Ai 
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. Better communications . : : : : 3 : VoiceType" Control lets your Aptiva 


; : : 1 i i 1 understand spoken commands. 
Aptiva technology includes : Po £P d : M 


multiuser voicemail, fax and : гоо л MI | T | А 

: a full duplex speakerphone. |: i P i i  LEasertobuy ii 
Карши ийер €—X z : i 3 : : : Call IBM at 800-426-7235 (5и 4244) to 
i D: i id p | find the name of your local retailer or to 


—Faster connections . ы” |: P i) Е order Aptiva right over the phone. Also, 


A built-in 28.8Kbps modem means 3 3 - : ! : 7 for more information visit us on the Web 
faster connections and less waiting TEE i| i f d i$ i8 www.pc.ibm/com/aptiva/ 
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Configurations may vary by retailer. 


‘Available at no additional cost for pre-installed operating systems for 60 days from initial service call. :Denotes intemal processing speeds. GB stands for 1 billion bytes. May not include all documentation and may differ slightly from retail versions. 
IBM is a registered trademark and Aptiva, Total Image Video, TheatreSound, Rapid Resume, VoiceType and Solutions for a small planet are trademarks of International Business Machines Corporation. All other company and/or product names are 
trademarks or registered trademarks of their respective companies. ©1996 IBM Corporation. 


+ 


SPECIAL 


The 
Technology of 
Racing 


57 Driver’s Edge 
Balancing high- 
tech with a racer's 
instinct. 


60 1996 IndyCar 
Preview 
Seven standout 
teams, ready to rev. 


65 Silicon Under 


the Fingernails 


Inside an Indy car: 
megabytes and 
megahertz. 


Cover art by Larry Cory/ 
Art Staff, Inc. 


50 

Why did 
USAir 427 
plummet to 
destruction? 


04 [EJ se 


REPORT 


THE WHAT’S NEW MAGAZINE 


PSE 


A TIMES MIRROR MAGAZINE 


Survival rules 
for a blast in 
the desert. 


57 

On the track: 

A driver's-eye view 
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| : What's New: 
50 Why Airplanes Crash When investigators go Pocket-size 
looking for the causes of aircraft crashes, they usually cellular 


don’t have to look too far. The human factor is most phone. 


often at the root of airline disasters. 


74 Destination Family Room: PC-TV The 
kids, the couch, the fireplace....Hey, what’s that PC 
doing in here? Call it “convergence.” This time, it’s 
more than just speculation. 


76 Desert Blast Brilliant shell bursts, oscillating 
laser beams, and glowing tracer bullets fill the air. 


Welcome to the ultimate pyrotechnical party—a 
irreverent, secret affair in the Nevada outback. 


81 Family Sedans Bulling its way into a crowded, 


competitive ring of challengers, the Ford Taurus 
defends its title as Class Standard. 
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BUYING А MORE EXPENSIVE 
PAINT WON'T BUY YOU 
A BETTER PAINT. 
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Quality is important to you. And to us. 
Which is why at Ace, we make our own paint 
Ace 7-Star gives you one-coat coverage, durability, and 
your complete satisfaction is always guaranteed. 
All for a lot less than the other leading brands. 
Which is perhaps why a leading consumer rating magazine 
named Ace Paint one of the best you can buy. 


Paints, Stains, Varnishes and More | ү 


©1996 Ace Hardware Corporation 
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Of Men and Machines 


“GENTLEMEN, BOOT YOUR LAPTOPS?” We don't really expect this to be the 


starter's call as the 1996 IndyCar season begins. But it is clear that motorsports 
now employs more advanced equipment than you can wave a checkered flag at. 
This issue's special report offers you an inside look at racing technology—every- 
thing you need to appreciate the newest tactics and teams on the circuit this year. 


Airline disasters and air traffic woes are in the news. As we went to press, an 


airliner with 189 aboard went down in the Atlantic. Is high technology at fault? Analyzing why airplanes 


crash, author Jerome Greer Chandler concludes that more often than not, the human factor—and not the 


machine—is the weak link.— Fred Abatemarco, popscied@aol.com 


Greetings from Space 


VERY INTERESTING article on 
SETI [“The Seekers,” Dec. '95]. 
One thing not mentioned was that 
decades ago, when there were very 
powerful transmitters, a message 
was sent out. Scientists did not 
have super cryogenic receivers 
then, but knowing it might take 
many years for an answer, they 
banked on the hope that receivers 
would be developed that were capa- 
ble of hearing an answer when and 
if it came. 
Bob Eldridge 
Pemberton, B.C. 


Communal Living 


IT'S TRUE THAT our communities 
are not designed in accordance with 
nature ["The Village Green,” Jan.]. 
Imagine if the whole world were 
developed so local communication 
was of the utmost priority, and peo- 
ple actually worked together and 
shared basic necessities. This would 
give a whole new meaning to the 
word "family" and put the “com- 
mune" back into community. 
Elizabeth S. Hughes 
bhughes900@aol.com 


COMMUNITIES designed with 
shared living spaces and parking 
garages seem ecologically and eco- 
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nomically desirable, but they require 
of inhabitants large doses of consider- 
ation and respect for others and their 
property—qualities that seem to exist 
less and less these days. А communi- 
ty as large as the one described in 
your article would need, at least with- 
in each living unit, inhabitants who 
share consistent levels of responsibili- 
ty, decency, and respect. 
D. Cedro 
New Orleans, La. 


WHEN WINDOWS are open in good 
weather, what do you do about your 
neighbor's loud hi-fi or his late- 
night parties? Garaging your car in 
bad weather would not be possible. 
And if you do any serious mental 
work, you would require a level of 
privacy that would be unavailable in 
the community you describe. 
EcoVillage? Yuck! 
bmadil0315@aol.com 


Mysterious Moisture 


THE ANSWER TO the КҮТ question 
regarding the deterioration of a 
chimney by exhaust gases was a 

bit confusing [Jan.]. Neither natural 
gas nor heating oil should have any 
significant amount of water as 
delivered to the consumer. However, 
each fuel produces a different 
amount of water vapor in the com- 
bustion process. Natural gas com- 


HOW TO CONTACT US 


Address: 2 Park Ave., 
New York, NY 10016 
Fax: 212-481-8062 


ARTICLE INQUIRIES 

We have listed the city and state for 
companies mentioned in our articles. 
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LETTERS 

Comments may be edited for space 
and clarity. We regret that we cannot 
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E-mail: PSLetters@aol.com 


QUESTIONS FOR FYI 

We answer your questions in the Ask 
Popular Science section of FYI. Only 
letters for publication can be answered. 
E-mail: AskPopSci@aol.com 
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or change of address please write to: 
Popular Science 

Р.О. Box 5100 

Harlan, Iowa 51537 
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bustion produces more water vapor 
in the exhaust because methane 
gas (CH4) contains more hydrogen 
than does fuel oil. 

The ratio of water vapor pro- 
duced from burning natural gas to 
that produced by burning fuel oil is 
3:2. The difference in the water 
vapor content changes the tempera- 
ture at which the flue gas begins to 
condense, so a chimney that didn't 
condense water with fuel oil might 
very well do so when the furnace is 
switched to natural gas. 

Justin Marquez 
Houston, Texas 


Porn on the Net 


THE BEYOND HERE column on 
electronic pornography was right on 
the mark [Jan.]. But in my opinion, 
the "hate" mail ("flaming") is far 
more of an indicator of moral cor- 
ruption than nude photos. People 
somehow find it pleasurable to send 
the most unbelievable insults and 
hateful statements about insignifi- 
cant issues to people they've never 
met, under the safety of relative 
anonymity. Thus, the rules of cor- 
rect social behavior are cast aside 
and the true, ugly nature of these 
flamers is revealed. 

Count Darling IV 

Fayetteville, Ark. 


IN HER JANUARY column Gina 
Smith mentions the erotic pages 
coming off the Gutenberg presses, 
yet she mysteriously fails to men- 
tion the press’s best-known prod- 
uct—the Gutenberg Bible. Religion 
and pornography have always been 
the first two adaptations for any 
new technology, and the Internet is 
certainly no exception. Let’s not be 
rash by attempting to legislate or 
censor it out of existence. Imagine 
what would have happened if the 
Gutenberg press had been 
destroyed because the Catholic 
church decreed the “pornography” 
printed from it was heresy. No, the 


Gutengberg press was just a tool, 
as is the Internet. It’s the purpose 
to which you put that tool that’s 
important, 
Brad Knowles 
brad@his.com 


Adding Up the Numbers 


THE ARTICLE “Where There’s 
Smoke ...” [Home Technology 
Newsfront, Dec. '95] correctly 
states that there is a dramatic 
increase in fires during the heating 
season. But after glancing at the 
table of annual statistics listing the 
number of U.S. house fires, deaths, 
and percent of homes with smoke 
detectors, I thought the numbers 
were odd. А calculator confirmed 
that the number of deaths per 
thousand fires has remained essent- 
tially constant over the period list- 
ed, 8.106 in 1977 and 8.122 in 1993. 
Smoke detectors do not prevent 
fires in the home; they merely give 
early warning to allow escape. I 
expected at least some reduction in 
the death:fire ratio. 

David Reece 

Erwin, N.C. 


The homes that have fires are dis- 
proportionally concentrated among 
those without smoke detectors. In 
1993, for example, 92 percent of 
homes had at least one detector, but 
45 percent of home fires were report- 
ed in the homes without detectors. 
The devices also detect many fires 
so quickly the fire department never 
hears of them. So, smoke detectors 
not only reduce the chance of death 
if a fire is reported, but also reduce 
the chance that a fire will be report- 


ed.— National Fire Protection Assoc. 


CORRECTIONS: The built-in carbon 
monoxide monitor in Honeywell's 
Comfort Center is an optional fea-. 
ture [Home Technology Newsfront, 
Feb.]. The Shimano Nexus bicycle 
shifter is available only in Japan 


[What's New, Jan.]. 
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ULTRA LIGHTS: 4 mg. "tar", 0.4 mg. nicotine, FULL FLAVOR MENTHOL: 
14 mg. "tar", 0.9 mg. nicotine, av. per cigarette by FTC method. 


* SURGEON GENERAL'S WARNING: Quitting Smoking 
« Now Greatly Reduces Serious Risks to Your Health. 
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Heavy Laborer 


WITH its power- Р, 
ful Allison £, 


250-C47 E d 
turbine engine A UN 
and six-blade rotor “ә, 


system, the MD600N heli- 
copter (formerly the 630N) is the 


HOW TO BUILD A better mouse pad? 
Step one: Use a 3-D textured surface 
(inset) to improve the surface grip 
and keep the trackball clean. Step 
two: Make the pad thinner. 3M's Pre- 
cise Mouse Surface combines both 
steps for more comfortable and pre- 


best-performing heavy-load chopper, آل“‎ cise cursor control. Price: $15. 
particularly under the stresses of high altitudes чы. 
and hot climates, claims McDonnell Douglas. Part 

of the NOTOR (no-tail rotor) helicopter line, the 

MD600N also promises to be one of the world's 

quietest helicopters. The first delivery is ex- 

pected this spring. 


Night Light for Cars 


THE GROUND ILLUMINATION external mirror combines three dri- 
ver-safety features, for more security in or out of your car. In a 
dark parking lot, you can use a remote controller to activate the 
mirror's high-intensity lights, illuminating the side of the car 
and the ground nearby. Turn signals are built into the mirror's 
exterior housings, and electrochromic dimming helps reduce 
glare from headlights behind you. Donnelly Corp., 414 E. 40th 
St., Holland MI 49423-5368. 


Digital Lightweight 
чы? [= | : 


WEIGHING JUST 4.2 ounces (without battery) and 
built like a regular pocket-size 35mm camera, the 
Chinon ES-1000 digital camera captures 501-by- 
370-pixel pictures. The $499 camera stores eight 
images, which can be downloaded to an auxiliary 
PC Card drive. Chinon America, Electronic Imaging 
Div., 1065 Bristol Rd., Mountainside NJ 07092. 
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Photo Finish 


IT LOOKS LIKE A GIANT prehistoric fish. But ac- 
tually, this picture captures a modern pleuronec- 
tidae larva magnified 20 times under the 
microscope of Christian Gautier of Le Mans, 
France. The work of Gautier, a photographer with 
the Jacana Press Agency, won Nikon's 21st an- 
nual Small World Competition. The 20 top entries 
grace a $10 calendar sold by Nikon Inc., 1300 
Walt Whitman Rd., Melville NY 11747-3064. 


Smallest of Them All 


THERE HAVE BEEN "pocket" cellular phones before, but 
Motorola's StarTAC—as the world's smallest and lightest 
ever—is the first that lives up to the promise. About the 
size of a pager when closed, the 3.1-ounce phone opens 
to full size for use. Its lithium-ion battery powers 2 to 3 
hours of talk time, and 22 hours of standby. Motorola 
quotes the price as $1,000 to $2,000, with service 
providers potentially going as low as $500. 


Looks Like a Jet 


POWERED BY a Jaguar XJ12 
5.3-liter engine delivering 
325 horsepower, the hand- 
crafted 21-foot-long Top Cat 
can zoom to 160 mph. Chas- 
sis components are com- 
bined with a hydraulic front 
suspension designed to jack 
up the massively overhung 
nose when approaching 
steep inclines or ramps. 
Price: about $50,000. W.R. 
Carter, Exhibition Team 
C042, Ordnance Survey, 
Romsey Road, Southampton 
S016 4GU, England. 


WITH ITS first flight sched- 
uled for Apnl, the Ariane 5 
is the latest addition to 
the French company An- 
anespace's family of space- 
launch vehicles. The rocket 
will ferry one or two satel- 
lites, weighing a total of 
up to 15,000 pounds, into 
geostationary orbit. That's 
almost twice the payload 
possible on the currently 
used Ariane 4. French Tech- 
nology Press Office, 401 N. 
Michigan Ave., Ste. 1760, 
Chicago IL 60611. 


WHAT'S МЕЛ 


A Penetrating 
Look Underneath 


ANTICIPATED for more than 
a year, Zircon's RadarVision 
will be sold to consumers 
in April [“Best of What's 
New," Dec. '94]. The hand- 
held tool uses ultra-wide- 
band radar technology to 
detect steel, wood, or 
other objects buried in 
concrete or asphalt. The 
device could also prove 
handy for search-and-res- 
cue operations in collapsed 
buildings. Price is not yet 
set. Zircon Corp., 1580 Dell 
Ave., Campbell CA 95008. 


UFO on a Stick — 


COMBINING ADVANCED metallurgic science and 
aerodynamic design, the Invex driver offers golfers 
greater club-head speed and longer drives. The patented 
bimetal stainless-steel-and-titanium club's design was re- 
fined through wind-tunnel tests. Price: about $300. Wil- 
son Sporting Goods Co., 8700 West Bryn Mawr Ave., 
Chicago IL 60631. 


Coupe to Roadster 


TOUCH A BUTTON, and the Mercedes SLK coupe converts to 
an open roadster in 25 seconds. Tagged at around 
$37,000, the long-awaited car explores "budget" territory 
with the BMW Z3 and Porsche Boxster. Four engine op- 
tions are topped by a 2.3-liter 193-horsepower super- 


Æ Skion Dirt 
y "NO SNOW? ROLLER skis enable 


cross-country skiers to stay in 
shape and hone their technique 
on concrete and blacktop. Now 
roller skiers can head confidently 
for the dirt as well. Jenex' innova- 
tive wheels are studded with 
holes—so they can be wide 
enough for balance on choppy 
paths and substantial enough 
to absorb shock, without 
being so heavy that they 
compromise speed. They 
are expected to be 
available in April, 
for about $280. 
b Јепех, Box 1219, 
EB Amherst NH 
03031. 
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Dr., Box 350, Montvale NJ 07645-0350. 


charged four, achieving 0 to 60 mph in 6 seconds. The SLK 
arrives in September in Germany, with U.S. shipments to 
follow. Mercedes-Benz of North America, One Mercedes 
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The mid-size Dakota is 
a lot more truck than a 
compact. It has more 
standard cargo 
room in the bed, 
more hip and 
shoulder room, and 
more total interior 
room than Ford | 
Ranger and Chevy S-10. 

Plus, Dakota is the 
only one that offers a V-8. 
Our 5.2L Magnum? V-8 is 
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part of what is, overall, the 


most powerful line of pickup 


our Customer One Care" 


Dakota is backed by Roadside Assistance. 


For more information, 


engines оп the planet. 3-year or 36,000-mile call 1-800-4-A-DODGE. 
With Dakota, you bumper-to-bumper Dakota. A little bigger. 
get the safety of a warranty and 3/36 А lot better. 


driver airbag and 
rear-wheel anti- 
lock brakes. 

You also get a 
lasting value. Dakota has 
better resale value than 
Ford Ranger, Chevy 5-10 
and GMC Sonoma: 


cluding its value. 


Americas Truck Stop ($; 
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*We calculated resale using avg. trade-in values for compact 91-95 models vs. MSRPs, published in Jan. 95 - Jan. '96 N.A.D.A. Official Used Car Guide? monthly editions. Use of these 


values does not constitute NADA 'ѕ endorsement. TSee limited warranty and restrictions at your dealer. Excludes normal maintenance & wear items. 


ALWAYS WEAR YOUR SEAT BELT. 


TREAD LIGHTLY! " 
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Insufflation/suction 


Lens 


Light source 


Sleek Rebreather 


THE FIENO, A DIVING rebreather developed by 
Finger Tokyo-based Grand Bleu, won a Good Design award 
from Japan's Ministry of International Trade and In- 
dustry for its sleek, functional design. Like other re- 
breathers, the Fieno recycles 
exhaled air, removing carbon 
dioxide and replenishing 
oxygen and nitrogen. The 
compact Fieno weighs 12 
pounds. Selling in Japan 
for about $2,950, the 
Fieno may hit the U.S. i 
market this year. 


Accessory tool 


Disposable rubber boot 


Thimble Scope 


NOW DOCTORS CAN look wherever they can 
point: The patented ThimbleCam/Thimble- 
Scope includes a miniature video camera and 
light source that fits over the tip of a finger. 
The images can appear on a TV, monitor, LCD 
screen, or even virtual-vision goggles. New 
Vision Systems Ltd., 18 Vatikim St., Box 
1117, Even Yehuda 40500, Israel. 


Combination Trainer 


LOWER-BODY MOVEMENT on the Precor C544 
Transport might be described as a combi- 
nation of cross-country skiing, hiking, 
running, and cycling for aerobic cross- 
training. The no-impact exerciser is 
said to provide twice the gluteal- 
muscle toning of stair-climbing ma- 
‚ chines. Price: about $3,500. Precor 
USA, 20001 N. Creek Pkwy., Box 3004, 
Bothell WA 98041-3004. 
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Keyless Entry 
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COMPAQ’S Scanner Keyboard 
scans in data right where you 
type. The black-and-white 
200-by-400 dots-per-inch 
Scanner is embedded into the 
top of the keyboard, extending 
its height only 3.5 inches. The | 
keyboard handles 8.5-by-30- і 
inch documents; with the bun- 
— | | dled PaperPort and Xerox 
@raansroar » : | TextBridge software, you can 
then fax, print, or download 
files to a word processor. The 
$350 Scanner Keyboard can be 
used with Windows PCs. 


E 


12 04 [E] 96 


Most Comforts Shave — 
In The World. 


Gillette SensorExcel with protective microfins. 


There's no razor like SensorExcel. It’s the only one with individually 
spring-mounted twin blades and soft, protective microfins. The spring- 
mounted blades automatically adjust to every 
жш curve of your face. The soft, flexible microfins 
are positioned in front of the blades to protect 
рулон ods your skin while gently setting up your beard so 
the blades can shave closer with incredible comfort. 

: The SensorExcel razor also has a responsive Flexgrip® 
handle and pivoting head for superior maneuverability. 


No razor feels more comfortable 
on | 
Gillette 


during your shave or leaves 
& than SensorExcel. The Best a Man Can Get 
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your face smoother after 
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Bike Patrol 


SPECIALIZED DESIGNED this concept bicycle for 
street cops who ride—rather than walk—their 
beat. The bike has a built-in radio compartment, 
a heavy-duty flashlight rack, electric power as- 
sist for uphill chases, and even a place to stash 
a couple of donuts. Specialized, 15130 Concord 
Circle, Morgan Hill CA 95037. 


Baby Car 


Crime Fighter 


FITTED TO ALARM systems, a 
thumbnail-size camera con- 
trolled by a microchip is help- 
ing police in Los Angeles, and 
in Britain and other countries. 
With infrared capability, the 
TVX camera even watches 
through darkness. Images 
transmitted via telephone line 
to a monitoring center show 
whether an alarm is false or 
not. TVX Int'l., Focus 31, South 
Wind, Mark Road, Hemel Hemp- 


stead, Herts HP2 7BW, England. 
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THE TINY SOLAR BABY PACKS plenty of energy-saving fea- 
tures. Designed for developing countries, it uses small, in- 
dividual electric motors to drive each of its four wheels. 
Lead-acid batteries provide energy; trickle-charging 
comes from a roof-mounted solar panel. Solar Baby 
achieves 35 mph in less than 10 seconds; range is about 
60 to 70 miles, with a 40-mph top speed. Frazer-Nash Re- 
search Ltd., Frazer-Nash House, Business Park 5, Leather- 
head, Surrey, U.K. KT22 7NF. 
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Scanning for Bombs 


BASED ON THE SAME principles used in medical CAT scanners, 
the InVision CTX 5000 looks (inset) through airport bags for 
explosives (red) and metal (blue). Already being demon- 
strated by United Airlines in San Francisco, the system will 

begin testing this spring by Delta in Atlanta. The Fed- ! 
eral Aviation Administration may make these scanners 
mandatory in airports in 1997. InVision Technologies, 
3420 E. Third Ave., Foster City CA 94404. 
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We even have the bits and pieces to 
organize your bits and pieces. 


A a phone? Hooking up a home theater system? Putting up an antenna or satellite dish? You don't 
¥ Wneed the mess of twisting, trailing wires and cables. When neatness counts, you need flexible split tubing 
to bundle wires, nylon cord ties, beaded wire ties, wall-feedthrough 


bushings, adhesive clips or wire staples. And you'll find it all at your 


R) RadioShack. 


nearby RadioShack. We've got the products, the parts and the people to You've got questions. 
help you put it all together. For a store near you, call 1-800-THE-SHACK. We've got answers? 


WARNING: 


Tur M 
CUT. 


THIS PRODUCT 
IS NOT A SAFE 
ALTERNATIVE TO 
CIGARETTES 
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A First Glimpse 1 F iL 51 Зда нг. E Е 
е ов Г Breakfast on the Go 


B. ln attic brer cor siata of 
erupted rai eral, such а» Lira am 
rt evca ave Lupe: hem steep 


пакеті ере thie rp j 3 MILK AND CEREAL HAS ALWAYS BEEN a sloppy meal to take on the road— 
E arcium EE" — __ but not when the two ingredients are packaged together. The top portion 


| TAFE M 
BM = thick lava that cols und sotilsiics 


| акене toe ae grg f c of a prototype container holds the milk and the bottom, the dry cereal. 


| аге areq, ned debris [poen ig sên 
B ceupeens adds layers to ihe eel, 


[v | | " ES K а х When you рор open the vent and valve, the milk drains into the cereal 
ЕҢ container. Reseal the vent and valve, unscrew the cereal compartment lid, 
and you're ready to eat. Ascone, Box 92255, Elk Grove IL 60009. 


Milk compartment cap with 
built-in freeze pack 


Raw Nature 
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VOLCANOES: Life on the Edge CD- 


H 


ROM brings you one step closer to Een ИА 
m 


understanding the awesome and 
life-changing power that volca- 
noes have over our lives. The CD- 
ROM chronicles the histories of 
the world's well-known volcanoes, 
illustrating them with maps and 
stunning photographs. Price: $55. 
Corbis Corp., 15395 S.E. 30th PL., 
Ste. 300, Bellevue WA 98007. 


Milk compartment 
Valve 

Removable spoon 

— Cereal compartment 


Cereal compartment cap 


Laser Leveling 


VISIBLE ROTARY LASERS THAT PROJECT a bright red horizontal or vertical 
reference line have long been used by professional tradespeople for level 
mounting of cabinets and counter tops, brick- 
laying, installing interior ceilings, and 
more. Now the $388 LaserChalk- 
Line brings that accuracy to your 
everyday construction projects 
for less than half the price 
of conventional sys- 
tems. Momentum 
Laser, 44113 S. 
Grimmer Blvd., 
Fremont CA 
` 94538. 


Weighing In 


| AT HALF THE PRICE of an earlier model, Tanita's 
= | TBF-511 scale measures weight and body fat. 
. Input your height, sex, and age, then step on 
the scale. It determines a fat-to-lean tissue ratio 
by measuring the time it takes to pass a low 
voltage current from one foot pad, through your 
| body, to the other pad. From that and other vital 
> | statistics, it calculates body-fat percentage. It 
also stores basic statistics for as many as five 
people. Price: $250. Tanita, 5200 Church St., 
Skokie IL 60077. 
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Lifes not always a picnic. 
But it can be a ride in the Park. 


Late nights, early mornings, meetings about meetings—life is hectic. Reward 
yourself with a quiet moment in the Park. Park Avenue is a beautiful place to be. 


Powerful—with a 3800 Series П V6—yet so elegant, so luxurious. 
It has a way of smoothing out life’s rough edges. Park Avenue by Buick. 
You've earned it. For more information, call 1-800-4A-BUICK. 


BUICK’ 


The New Symbol For Quality 
In America. 


Ем 61995 GM Corp. All rights reserved. 
Park Avenue is a registered trademark 
of GM Corp. Buckle up, America! 
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USA 


Official Sponsor of the 
1996 U.S. Olympic Team 


Agile as a Snake 


NEC'S FLEXIBLE six-jointed robot 
bends and inches along with a snake- 
like motion. А TV camera at its "head" 
provides images for the operator. The 
4 1/2-foot-long robot might examine 
complex piping for industry or search 


Bigger, Brawn ier Escort the rubble of collapsed buildings and 


ig 2" pv other difficult-to-access places. NEC 
THE 1997 FORD ESCORT is about four inches longer USA, 10 E. 50th St., 25th Flr., 
than last year's, with additional headroom and New York NY 10022. 


legroom. À new body structure promises increased 
rigidity, while a 110-horsepower four-cylinder engine 
with a new manifold system is standard—an increase 
of 25 percent in power from the previous model. 


Power on a Pedestal 


THE LATEST BOSE 901 loudspeaker is part of a fully integrated music 
system. The Lifestyle 901 marries a pair of the direct/reflecting 901 
speakers with integrated electronics and a music-program compo- 
nent. The left speaker pedestal (shown) contains a 100-watt-per- 
channel amplifier, frequency-balancing electronics, and new 
signal-processing chip. 


The speaker pair Multimedia Camera 


connect to a 

music center fea- RICOH'S RDC-1 DIGITAL camera captures almost 500 

turing a six-disc S-VHS-quality pictures (768 by 480 pixels) on its 

magazine-style 24MB removable PC card. It records four five-second 
CD changer and video clips with sound, or one hour and 40 minutes 
AM/FM tuner of audio. An optional 2.5-inch LCD panel attaches 
controlled by RF to the side for viewing shots on location. Price: 
remote. Price: $1,800. Ricoh, 475 Lillard Dr., Sparks NY 89434. 


about $4,200. 


ы 


Tough Turf 


WITH WEAR, GRASS CAN be- 
come bare, while artificial turf 
is...well, artificial. SportGrass 
aims to eliminate the short- 
comings of both surfaces. 

| Synthetic turf ©) Used at a University of Utah 
Integrated | | | | dium. SportG ! | 
à Es stadium, Spo rass is com 

posed of synthetic turf that's 

filled with sand and seeded 
with real grass. SportGrass 
VUE ү .  Inc., 6849 Old Dominion Dr., 
NAL AA ЛИ е7 Ste. 219, McLean VA 22101. 
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3 Reaction air- 
column ports 
200-watt amplifier 
9 Helical / 
ке coil drivers 


Active equalization 
frequency balancing 04 Ps 96 
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Cordless 
Videophone 


PANASONIC HAS unveiled 
the world’s first cordless 
videophone. A 2.5-inch 
color LCD shows you 

who's talking, though at a 
considerably less-than-full- 
motion rate of three-to- 
seven frames per second. 
The handset contains a 
small camera. The Personal 
Handyphone System will 
be introduced in Japan in 
1997. Pricing and U.S. 
availability are not yet 


Ergonomic Notebook 


FEEL CRAMPED WHEN you type on a note- 
book computer? You can spread the user- 


adjustable split keyboard on Samsung's res) = ЕС жшлш i 
SENS810 to a position that's ergonomically ` Д 
correct for you. The notebook also features The Glid ing Iron | 
a built-in 28.8-bps cellular modem, 120MHz 

Pentium processor, and 11.3-inch active WITH A DESIGN that suggests a flying 

matrix display. Prices start at $2,800. machine, the Ultraglide iron glides over 


fabrics with the smoothest soleplate, or 
bottom, on the market today, claims 
maker T-Fal. The soleplate was compared 
against other common plate materials, 
such as aluminum and steel, by an inde- 
pendent lab. Prices: about $40 and $60, 
depending on model. T-Fal Corp., 25 
Riverside Dr., Pine Brook NJ 07058. 


Concept Van 


THE VW NOAH CONCEPT STARTS with a six-seat, one-box body with an 
unusually long 118-inch wheelbase. Passenger seats cantilever 

from aluminum spars along the body sides; in a collision 

from the side, the seat would move inward with the 
body side panel, protecting the occupant. One 
power option is a front-wheel-drive turbo 

diesel, while the "sandwich" floor ommum 


leaves space for traction batter- 
ies in a possible diesel/elec- 
tric hybrid driveline. j og D 
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Volkswagen of America, 
3800 Hamlin Rd., 
Auburn Hills MI 48326. 
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CORDLESS! 


How did Escort 
make the best 
detector even 
better? 


By including a 
FIVE @ BAND Highway Driving 
DETECTO Kit absolutely 
free! 


a _ EET. = Ko» M <> => 
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Solo 5 is pure innovation. Cordfree design 
combines with powerful radar/laser detection. 


Escort’s five-band Solo 5 offers intelligent detec- 


tion. Not only does Solo 5 detect all types of radar, : TUN Я FREE! 

laser and safety signals, it also differentiates be- Free Highway Driving Kit Sa at 
"T | | А - HERD ааг O10 2 (0f JJ IT 

tween traffic radar and the safety signal band. Most Ew э purchased alone). 

other brands give you the same alert for a railroad P u Call for details. A 

crossing as for a K-band radar signal. So if you live E | м Vt 


in one of the many cities now using the Safety 
Alert" system, how will you know which it is and 
what action to take? With Solo 5, you know in- 
stantly because Solo 5 gives vou a different audible 
and visual signal for each. That's intelligent detection. 


Order Solo 5 today and, for a limited time, we'll 
also give you—absolutely free—Escort’s six-piece 
Highway Driving Kit designed to help you cope 
with most common road mishaps. 


Escort’s Highway Driving Kit is designed to help you cope with the most 
common road mishaps. You get heavy duty jumper cables, tire inflator, 


Solo 5 features: 


= Battery-powered for cordfree convenience. road flare, flashlight and distress flag all packaged in a rugged case that p 
= AutoShut-off turns Solo 5 off if you forget. doubles as a water carrier if your radiator overheats. Get this superb road ^ 
= Four AA alkaline batteries provide up to 80 hours kit free with the purchase of a Solo 5 (or order it alone for only $34.95). 


of full-powered detection (that's several months 
of driving time for the average motorist). 


= Powerful five-band detection of all radar, laser кушы С 
and safety bands. qe 

= SafetyPilot™ detects safety signals which warn of Solo” 5 & Free Highway Driving Kit $199 ib 
approaching road hazards, moving emergency жт "ТЕТЕ Dari ue $34. 


vehicles and railroad crossings (in cities using клн ا‎ ES 

the Safety Alert™ system). 1 caliton-tree: 1 500 4 44 2487 

= Different audible tones identify the specific type Open 24 hours a day, 7 days a week for your convenience. 
of radar, laser or safety signal detected. ESCORT 

> Department 201646 2 


5200 Fields-Ertel Road ESCORT. = 
Cincinnati, Ohio 45249 m 


Safety Alert" i a registered trademark of Cobra Elect 


er 
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EDITED BY MARIETTE DiCHRISTINA 


Surprises from Jupiter 


FOR THE FIRST time, scientists 
know what lies within the colorful 
clouds of Jupiter—and they're sur- 
prised. In January, researchers re- 
vealed their preliminary analyses of 
data from the Galileo probe space- 
craft, which plunged into the Jovian 
atmosphere on December 7. For 57 
minutes, until it finally succumbed 
to the intense heat of Jupiter's inte- 
rior, the probe radioed 

a mountain of 

data on the 

atmosphere's 

composition and 


structure, tempera- 


F rst to sample Jupiter's atmosphere, the 


SI mobe gathered theory-changing data. 
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ture, wind speeds, and lightning. 

By chance, the probe hit the edge 
of an unusually warm region that 
may be the most cloud-free place in 
Jupiter's atmosphere. Accordingly, 
the data show only traces of the 
cloud layers that scientists believe to 
exist. Buffeted by turbulence, the 
probe found wind speeds of perhaps 
330 mph, significantly greater than 
expected. Contrary to some predic- 

tions, the winds did not die down at 
depth; this suggests that Jovian 
winds are powered by heat 
from the planet's deep 
interior. 
ч Detectors that 
sampled the at- 


mosphere's composition measured 
far less helium than expected, which 
may mean that over time this gas 
rains downward to the deep interior. 
The same process may also rob the 
upper atmosphere of neon, which 
turned out to be scarcer than previ- 
ously thought. And in the biggest 
surprise, Jupiter's proportions of car- 
bon and oxygen appear to be about 
the same as the sun's. The sun and 
planets are all thought to have 
formed out of the same cloud of gas 
and dust. But a much-supported 
view held that in the aeons since its 
formation, Jupiter has been struck by 
countless comets, whose ices and 
dust added large amounts of carbon 
and oxygen. One scientist, who stud- 
ied the effects of Comet Shoemaker 
Levy 9's impacts on Jupiter, had pre- 
dicted 10 times as much oxygen. But 
that theory, like many others about 
Jupiter, seems headed for revision. 
—Andrew Chaikin 
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ARCHAEOLOGY 


Ancient Wonder Found 


ONE OF THE seven wonders of the 
ancient world, the magnificent 330- 
foot-tall Pharos Lighthouse towered 
above the harbor at Alexandria, 
Egypt. Later, remnants of the light- 
house, which lay in ruins for cen- 
turies, vanished beneath the sea 
during a 1 4th-century earthquake. 
Now after 1,500 years, archaeologists 
believe they have found the light- 
house under 20 feet of ocean water. 
"Before, we had only some mo- 
saics and other representations 
of the Pharos,” says marine archae- 
ologist Jean-Yves Empereur at the 
National Center for Scientific Re- 
search in Alexandria. "Now we have 
pieces of the lighthouse itself." His 
team has located some 2,000 relics 


D 


An artist's rendering based on archaeologi- 
cal evidence suggests that the massive 
ancient wonder called the Pharos Light- 
house was composed of three sections. 


VIO 13*YH2l 


that were lying on the sea bed. 
The site was first seriously sur- 
veyed in 1968; no conclusions could 
be drawn from that preliminary 
work. Explored more fully in Octo- 
ber of 1994 by other researchers, the 
site has now yielded large blocks of 
granite and sections of obelisks, 
sphinxes, and statues of goddesses. 
Although the ruin is beyond 
reconstruction, Empereur and his 
colleagues have some ideas about 
what the colossal structure may 
have looked like. The lighthouse 
rose into the Egyptian skies in 
three stages: The first was square; 
the second, octagonal; the third, 
cylindrical. It appears to have been 
topped by a large statue of some 
unknown design. Other statuary, 
some of which may yet be recov- 
ered, probably embellished the 
building.— Michael Carroll 
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Lobster Surprise 


A FLYSPECK-SIZE freeloader that 
lives on the lips of lobsters is being 
hailed as “the zoological highlight of 
the decade.” 

Symbion pandora, which survives 
on scraps from sloppy-eating Nor- 
wegian lobsters, may represent a 
new category of animals. Multi- 
tudes of the critters create a whitish 
coating on lobster mouth parts. 

Noting the creature’s circular 
mouth, research leaders Peter 
Funch and Reinhardt Mobjerg Kris- 
tensen of the University of Copen- 
hagen in Denmark suggest the 
name Cycliophora, Greek for “carry- 
ing a small wheel,” for the proposed 
phylum, or animal type. Cycliophora 
may even be a “missing link” be- 


Trisexual and more: In its 
large feeding stage, living 
on scraps from lobsters, 
flyspeck-size Symbion pan- 
dora reproduces by bud- 
ding. A mature dwarf male 
has settled on the feeding 
S. Pandora; it is seeking 
the female Internal bud for 
sexual reproduction. 


tween two other ma- 
rine phyla, adding an- 
other piece to the 
evolutionary puzzle. 
The name Symbion 
comes from the symbi- 
otic relationship be- 
tween the creatures 
(for the lobster, it’s like 
having permanent but 
harmless house 
guests). Pandora refers 


to its complex sex life: The critters 
may be asexual (reproducing by 
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Female 
internal bud 


Disk adheres to 
lobster's mouth parts 


budding), sexual male or female, or 
one of several substages.—M.D. 
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ENVIRONMENT 


Stopping Toxic Waste 


CLEANING contaminated dirt is a 
surprisingly expensive task, as 
federal programs for reclaiming 
toxic-waste sites and nuclear- 
bomb manufacturing facilities 
have shown. Often, the dirt isn't 
the problem so much as the water 
that percolates through it, leach- 
ing pollutants into water supplies. 

Rather than cleaning dirty dirt, 
Lawrence Livermore National Labo- 
ratory scientists are testing 
cheaper alternatives—two liquid 
gels that can harden around pollu- 
tants. They want to encase fragile 
50-year-old underground storage 
tanks of radioactive waste at 
Washington state's Hanford Nuclear 
Reservation, but their work has 
broader implications. For example, 
West Coast buildings erected on | 
soil that might liquefy in an earth- 
quake could use gels to stiffen the 
ground around foundations. 

Construction firms have long 
used gels to hold loose soils or 
block groundwater from flooding 
excavations. The new gels would 
be more durable. In January 1994, 
at a quarry with soil like Hanford's, 

- researchers injected two fluids— 

colloidal silica and polysiloxane— 
into wells. Both formed barriers 
that, when excavated, resembled 
sand-castle walls. The polysiloxane 
surprised researchers by spreading 
uniformly through all types of soil, 
even clay. "That's supposed to be 
impossible," says George Moridis 
of Lawrence Livermore. 

After one final test, using the 
two liquid gels to make under- 

ground boxes of 25 to 30 square 

feet—about one-tenth the size of 
those that could hold the Hanford 
tanks—government officials and 
industry will decide whether to use 
these materials for more than ex- 
periments.— Will Nixon 


TRANSPORTATION 


Happier Landings 


OVER THE LAST few years, the mil- 
itary's network of 24 global position- 
ing satellites has proven to be the 
most promising new technology for 
landing planes in bad weather. 
Compared with the existing system 
for poor-visibility landings, the 
Global Positioning System (GP5) is 
cheaper and more versatile, and 
could drastically reduce weather-re- 
lated airport delays. 

But one key question has been 
unanswered: Can GPS reliably land 
planes in near zero-visibility 
weather—so-called "Category 3" 
conditions? 

Now GPS has answered deci- 
sively. In Federal Aviation Adminis- 
tration-sponsored simulations of 
Category 3 approaches in Califor- 
nia, a GPS-based landing system 
successfully brought down a 737 in 
110 out of 111 tries. (The 111th was 
aborted when a satellite abruptly 
shut down for maintenance.) А sec- 
ond set of trials landed a 757 50 out 
of 50 times. FAA administrator 
David Hinson called the tests “а 
landmark for GPS development." 

Both trials relied on a refinement 


Low power 
broadcast radius 


known as differential GPS to im- 
prove accuracy to within a few feet. 
GPS satellites’ intrinsic accuracy is 
about one meter. But for security 
reasons, the military degrades the 
accuracy of the GPS signal for non- 
military users to several hundred 
feet—not good enough for preci- 
sion landings. In differential GPS, 
ground-based reference stations 
beam a signal that allows airlines to 
correct the GPS transmission. 

The California tests used the 
most accurate differential-GPS sys- 
tem to date, invented by Clark Co- 
hen of Stanford University. Two 
credit-card-size transceivers, or "in- 
tegrity beacons," were mounted on 
poles a few miles from the runway. 
During approach, the plane re- 
ceived signals from both the GPS 
satellites and the ground receivers— 
boosting accuracy of the position 
readout to less than a foot. 

If GPS is approved, planes could 
fly the same curved approaches in 
bad weather that they often use in 
good weather. Under the current in- 
strument-landing system, jets must 
fly long, straight approaches in poor 
visibility, causing extensive de- 
lays.— Robert Langreth 


Final approach „/ 


А ground-based beacon combined with signals from Global Positioning System (GPS) satel- 
lites makes for better landings in bad weather. The beacon improves GPS-signal accuracy. 
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— WERE NOT SAYING THEY KNOW 
SOMETHING YOU DON'T. BUT HEY, THEY DID 
FIGURE OUT HOW TO FISH FOR A LIVING.—— 


When your job is fishing, the toughest part of your day 15 usually 


the commute. So it's no surprise that Toyota Fishing Team members 


Tommy Martin and Kevin VanDam chose the power and comfort of the T100 Xtracab. 


With a 24-valve, 190-horse V6, it has more power than both the Ford F-150 and the Dodge 
Ram. Tommy, who puts over 30,000 miles a year on his truck, says he chose the T100 
for its rugged power and durability. Kevin says he believes the T100's confident handling 


and comfortable ride make it the best towing truck on the road. 


Of course you'd expect guys like Tommy and Kevin to appreciate the power and sophis- 


tication of the Toyota T100 Xtracab. After all, why spend your time fighting a truck, 


when you'd much rather be fighting fish? CY) TOYOTA! 100 


I love what you do for me 


Call 1-800-GO-TOYOTA or visit our Web Site at: http://www.toyota.com for a brochure and location of your nearest dealer. 
©1996 Toyota Motor Sales, U.S.A., Inc. Buckle Up! Do it for those who love you. Toyota reminds you to Tread Lightly!" on public and private land. 
*1996 T100 V6 vs. 1996 Ford F-150 and Dodge Ram pickups with standard 6-cyl. engines. 
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Breast-Cancer Detector 


PHYSICAL EXAMS and mammograms can locate suspicious 
lumps in a woman's breast, but they usually can't tell the 
difference between cancer and a benign lesion. Doctors 
often then call for a surgical biopsy, an expensive and inva- 
sive procedure. Now Mark Faupel of Biofield Corp. in Roswell, 
Georgia, has invented a test that can check for cancer simply 
by looking for cancer's electronic signature in the cells where 
most breast cancer occurs: the epithelial cells that line the 


ducts in the breast. No surgery is needed. 


The excretion of ionic salts creates a negative charge in- 
side any cell. One key for the test, called the Biofield Breast 
Exam, is that epithelial cells work continuously and have a 
sustained charge—unlike muscle cells, which fire and then 
rest. Also, because epithelial cells are directional—they 


TRANSPO 


MEDICINE 


transport specific 


salts away or toward 
the duct—they ac- 
quire a greater nega- 


tive charge than 


This is significant 
for cancer detec- 
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The Fuel Cell Bus 


NOT EVERY DAY does a big-city mayor 
sip the liquid dripping slowly out of 
the back end of a bus. “Not bad,” said 
Chicago's Richard M. Daley, announc- 
ing he would buy three buses powered 
by hydrogen fuel cells. The bus, which 
was only dripping water, smoothly 
took the mayor and reporters for a 
ride. Like anything running on diesel 
fuel, it had the power to surge past 
cars, cutting them off to make an 
abrupt left turn. 

With cells designed by Ballard 
Power Systems of Vancouver, Canada, 
the buses have a range of 250 miles 
and won't emit smog. "This program 
will change the way the world thinks 
about transportation," promises Bal- 
lard president Firoz Rasul. Rasul may 
have a point. Hydrogen is a readily 
available industrial commodity. And 
fuel cells, which strip the gas of pro- 
tons and electrons to generate elec- 
tricity, could help Chicago and other 
cities reduce air pollution. 

To develop the market, Ballard is 
working closely with Mercedes-Benz. 
The German automaker will build a 
demonstration and then a production 


car using cells like those in Chicago's 
buses. The only difference for passen- 
ger vehicles: The cars will use 
methanol, a liquid source for hydrogen 
to be extracted onboard. 

Taking on oil companies and exist- 
ing engines won't be easy. But Bal- 
lard's cells have grown significantly 
more powerful in five years. Now 
throwing off 250 horsepower, the cells 
were recently shrunk so they can fit 
under the hood of an ordinary passen- 
ger vehicle. They generate 1,000 watts 
per liter, meeting targets established 
by major U.S. automakers and the De- 
partment of Energy. "It's now small 
enough," says Keith Prater of Ballard. 
"The issue now is whether we can make 
the engine in mass production and 
cheap enough." —Mark D. Uehling 


Beneath the placid, conventional bus exte- 
rior lies a nonpolluting fuel cell powerplant. 


surrounding tissue. 


tion because when cells divide, they temporarily lose their 
charges. Cancer cells, which divide much faster than normal 
cells, reveal themselves with a lower electrical charge. 
During a Biofield exam, sensors placed on the breast 
measure low-amp DC charges. А computer calculates the 
probability that the lump is cancerous. The exam is being re- 
viewed for U.S. approval; it could detect cancers in other or- 
gans, such as the prostate, colon, and testicles.— Ted Scala 
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А new breast cancer test relies on differ- 
ences in the electrical charges of cells. 
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Feeling Fans 


STUDIES OF HUMAN competitors 
show that testosterone levels rise 
with victory and fall with defeat. 
Now psychologist James Dabbs and 
his students at Georgia State Uni- 
versity report a similar effect among 
sports fans. When Brazil defeated 
Italy during the 1994 World Cup 
soccer finals, testosterone levels 
rose an average of 27.6 percent in 
Brazilian fans who were tested and 
dropped 26.7 percent in the Italians. 

Dabbs explains: "There's а 
blurred line in the minds of fans be- 
tween themselves and their heroes. 
You hurt when your team hurts and 
feel elated when they win." 

Hormonal surges could help ex- 
plain the appeal of sporting events. 
One reason for watching games 
could be the chemicals—like testos- 
terone, adrenaline, or endorphins— 
released in the brain, Dabbs 
suggests. "Mostly it's just a good 
feeling you have after a win." 

The findings have a dark side. 
The testosterone rush among sports 
junkies might conceivably contribute 
to the riots that break out after some 
big matches.—Steve Nadis 
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Internet's World Wide Web. 


Internet 1996 World Exhibition 
http://park.org/fair 
A world's fair for the cyber age. 


known by its SO-TC500N model 
name, goes these one better by han- 
dling up to five discs at once. The 
Nakamichi and NEC drives, both 
made by Nakamichi, are essentially 
identical, and each carries an esti- 
mated street price of $279. The 
same drive is expected to be an op- 
tion or even standard equipment on 
a number of new PCs this year. 


The Alps and Panasonic drives list 
for $495 and $395, respectively, but 


Disc Juggling Ferrari 
http://www.ferrari.it/ferrari/ 


The name says it all. 
Maryland Metrics 
http://www.wp.com/metric 
A hardware store for converts. 


CD-ROM CHANGERS are coming 
inside—and coming down in price. 
Until recently, CD-ROM drives 
that hold multiple discs were only 
available as external, and often 
pricey, “jukeboxes.” But several 
new CD changers can fit neatly in- 
side a standard PC drive bay and 


Jet Express 
http://www.jetexpress.com 
Private planes for one to 14 people. 


sell for as little as $279. 


Alps Electric’s 4X Internal CD- 


ROM Changer, Nakamichi's MJ- 


both are expected to sell for less. 


The Nakamichi/NEC drive uses 


a direct-feed mechanism similar 


Center for Atmospheric 
Chemistry Studies 
http://euros.gso.uri.edu 


4.4, and NEC’s MultiSpin 4x4 
CD-ROM Changer are each quad- 
speed drives that can hold and 
change up to four discs. Pana- 


to a cassette player. The Alps drive 
uses a Magazine approach, while 

Panasonic’s changer uses a stacked 
tray system that lets you load or re- 


The leading edge of weather 
forecasting. 


The Vatican 


K.DAMIEL CLARK 


sonic's “Big-5” drive, formally 
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move discs one at a time.— C. OQ. 


As the Disc Spins 


NAKAMICHI'S INTERNAL CD-ROM changer uses a direct-feed mechanism that 
lets you load and eject single discs as you might videocassettes with a VCR. 
The disc trips an optical sensor, which activates a drive belt, pulling the 
disc into the drive by its outermost rim. The disc stops first at the "play po- 
sition," and the drive's motor, turntable, spindle, and reading head rise to 
clamp the disc, spin it to the proper speed, and read the disc for its table of 


http://www.vatican.va/ 
Yes, you can even e-mail the Pope. 


DirecTV 


http://www.directv.com/ 
The dirt on small-dish TV. 


World of Science 
http://www.roccplex.com/wos/ 
Science for sale. 

Gina Smith's Home Page 
http://www.zdnet.com/~people/ 
gina/ 


Beyond the Beyond Here column. 


contents, which gets stored in static RAM. The disc then either plays or 
moves backward to the “stocker,” or slotted disc storage area. The stocker 
moves up and down on threaded gears so any of its four discs can be played 
without being fully ejected from its storage spot.—C.0. 

Gears 


BBS Yellow Page Directory 
http://www.holonet.net/prop- 
erty/yp.html 

For bulletin board system surfers. 


Combustion Chaos Group 
http://vip.cs.utsa.edu/flames/ove 
rview.html 

Deep thoughts, in patterns. 


Stocker 
Reading mechanism 


Gears 
Optical sensor 


= Е FreeZone 
Drive belt http://freezone.com 
| i А sci-tech playground for kids, but 
not free ($5 monthly). 
Golf Web 
http://www.golfweb.com 
For the other kind of hackers. 
—Suzanne Kantra Kirschner 
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Making Pretty Pages 


CREATING ATTRACTIVE, effective 
pages for a World Wide Web site is a 
little like assembling a multimedia 
encyclopedia. You need text, pic- 
tures, sound, and cross-references, 
or hyperlinks. But this once-daunt- 
ing challenge is starting to get easier. 
New page-making programs fluidly 
combine these elements and more 
in producing documents in the 
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Adobe's PageMill lets you do professional- 
looking Web pages without programming. 


Web's hypertext markup language, 
better known as HTML — even if 
you don't speak the language. 

The most immediately promising 
of these is Adobe Systems’ PageMill 
($99). It transcends the clunky com- 
mands of HTML, enabling you to 
create vibrant and interactive pages 
without using any HTML codes. Im- 
ages and hypertext links can be easily 
placed or moved with “drag-and-drop” 
ease. In preview mode, PageMill dis- 
plays what the page will actually look 
and act like when it’s on the Web. So 
far, PageMill is available only for 
Macs. Later this year, Windows users 
can expect a similar program from 
Oracle called Personal Publisher. 

sun Microsystems has come up 
with a few programming tricks to 
make Web documents even livelier. 
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Sun's new JavaScript—a joint con- 
coction with Netscape—will allow 
more ambitious page designers to 
use animation and interactive tech- 
niques more easily and effectively 
than with standard HTML. To do 
that, JavaScript relies on small, self- 
activating and typically single-pur- 
pose programs called applets, 
created using Sun's Java language. 


PageMill gives 
you control over 
every detail of 
a Web page. 


| [19ampe []vertabie | 
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Applets might illustrate weather 
patterns or plot out mortgage pay- 
ments, for example. They arrive 
over the Internet as needed and re- 
quire no installation. 

These applets may soon begin 
showing up in many Web pages, 
since Java has won endorsements 
from more than two dozen compa- 
nies, including America Online, 
Apple, Netscape, and Microsoft. 
—Mark D. Uehling 


Power Mime 


SOON, INTEL’S Pentium chip won’t 
be the only one facing a little com- 
petition. Exponential Technology 
Inc., an upstart San Jose company, 
is working on the first PowerPC- 
compatible microprocessor. 

The company is clearly aiming 
big with its new, as-yet-unnamed 
processor. It says the chip will debut 
in early 1997 and be the “world’s 
fastest,” exceeding the best Pow- 
erPC chips and running “up to 
three times the speed” of today’s 
fastest Pentium processors—though 
that is a quickly moving target. Ex- 
ponential says it has developed a 
more efficient design process in 
which transistors can be made 
smaller and faster. 

The new Exponential chips will 
most likely be used in high-perfor- 
mance (and high-priced) Macintosh 
systems, and Mac-compatible mod- 
els from the likes of DayStar, Power 
Computing, and Radius.—C.O. 


Foreign Censors 
Rein in the Net 


THE CONVENTIONAL wisdom among 
many Internet watchers has been that 
any attempt by one country to censor 
the sometimes sexually explicit con- 
tent of the Net would be futile—after 
all, it is a worldwide network. But the 
global nature of the Internet may in 
fact be what reins it in. 

That reversal of fortune for free- 
speech advocates—and relief for many 
parents—was highlighted recently 
when CompuServe decided to prevent 
its users from accessing more than 200 
sexually oriented Internet “news- 
groups.” The impetus was not pending 
U.S. legislation but rather an investi- 
gation by German prosecutors to de- 
termine if CompuServe was violating 


pornography laws in that country by 
making this Internet content available 
through its online service. Since Com- 
puServe currently has no way of block- 
ing access only to citizens of one 
country (though it says it is working 
on just such a solution), it decided to 
deny all of its worldwide users access 
to the offending newsgroups. 

Many other countries have similar 
anti-porn or obscenity laws. China, for 
example, has already announced its in- 
tention to filter Internet content. So 
even if U.S. legislative efforts to curb 
the Internet's excesses fail or are 
deemed unconstitutional, U.S. online 
services such as CompuServe, America 
Online, and Prodigy—along with every 
other Internet access provider—may 
be forced to cater to an international 
sense of good taste.—C.0. 
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The Name Game 


IF YOU HAVE a particular Internet 
address in mind for your present or 
future enterprise, you might want 
to act now: Like vanity license 
plates, the obvious choices are go- 
ing fast. And as with plates, there's 
now a charge for the privilege of 
personalization. 

The National Science Founda- 
tion, which for years has parcelled 
out “domain” names such as 
att.com and mit.edu for free, is 
now charging $100 for registering 
an Internet address—used mainly 
for electronic mail. The fee is 
meant to help cover the costs of 
processing an avalanche of applica- 
tions (more than 10,000 every 
month) for these unique address 
endings, and pays for the first two 
years of *maintenance." Current 
domain holders will now be 
charged a yearly $50 maintenance 
fee. Names are still given out on a 
first come, first served basis, 
though that's no legal guarantee 
you'll be able to use a trademarked 


or copyrighted name. ааа - m €" i к А 
Domain names аге alsousedin | Ш ШАН ы А 
World Wide Web addresses (such p £l 1 | | 
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coveted for more than simply - р. 
e-mail. The “сот” ending stands 45 "| 
for commercial. ج‎ 
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personal domain name if you be- | —Á——— 
long to an online service such as |а: = 5 Es suc ies TM 
America Online or CompuServe, jim T 2I =| 
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ternic.net/).—C.O. 
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The Next Home Computer 


THE home com- 
puter you'll buy 
at the turn of 
the century will 
be simpler, 
cheaper, and 
less likely to be 
made obsolete 
by new tech- 
nologies than anything you can get 
today. At least, it had better be. 

Ask any of the digitally belea- 
guered 15 million people who've 
bought two or more home comput- 
ers in the last five years: Comput- 
ers get obsolete long before they 
wear out, and buying a $2,000 com- 
puter every couple of years gets old 
real fast —even assuming you can 
afford to play this shell game. Add 
endless software upgrades and bug 
fixes to the mix, and you can 
see the problem. 

The still-rising sales 
of home PCs tend to 
mask this dilemma, 

but there are serious 

consequences, espe- 
cially for those who are 
left behind or left out. 
‘Sooner or later, we'll realize that 
computer technology won't begin 
to truly benefit the majority of 
American homes and schools until 
someone or something stops this 
cruel and stupid treadmill. 

The technology to do that 
may be the so-called network 
computer, or NC. As envi- 
sioned by Apple, IBM, Ora- 
cle, Sony, Sun, Toshiba, and 
others, NCs could sell for as 
little as $500 because they 
wouldn't include a CD- 

ROM drive, a hard disk, or a 
high-priced microprocessor. 
They might not even have a 
display screen; you'd cable 
one to your T V instead. To 
use software like a word 
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processor or play a 

game, you'd plug the box 
into a phone or cable TV con- 
nection in your home and run all 
of your software directly from com- 
puters on the Internet. 

Among other things, the Inter- 
net lifeline means that someone 
else gets to worry about upgrading 
the software and finding room to 
store all the files. If you need to 
store files at home, you might opt 
for a credit card-size PC Card, like 
the ones commonly used in laptop 
computers today. Sure, the connec- 
tion might be slow over today's 
analog phone lines, but not over to- 
morrow's digital ISDN lines or ca- 
ble TV wires—the latter of which 
are already in most American 
homes. 

The NC concept could logically 
spawn other types of $500 comput- 
ers, too. А device that does nothing 
but play CD-ROM discs could be a 
big hit, given that the number and 
variety of these titles now far out- 
strip video games. Other NCs 
might make great, and affordable, 
videoconferencing or banking or 
Web-surfing machines. Today's 
heresy might be tomorrow's reli- 
gion: Specialization is our friend. 
Versatility is the enemy. 

And the trend won't stop at 
"computers" as we know them. PC 
spinoffs like the e-mail phone [see 
Electronics Newsfront, this issue, 


for furthur information] 

and the Internet-con- 
nected stereo may be just 

around the millennium. 
For millions of fearful and/or 

lower-income folks, these pared- 
down PCs will make a lot of sense. 1 
And even for those of us already on 
the bandwagon, these devices | 
could make very appealing second | 
or third home computers. And just 
think about how great they'll be in 
classrooms, perhaps customized for b 
certain grades and curriculums. | 
Maybe, finally, every kid will have a 


computer this way. 

Critics of the NC concept—an 
impressive group that includes Bill | 
Gates and even low-cost-PC 
pioneers like Michael 
Dell—insist that no one 
wants to return to the 
^dumb terminal" days 
of the 1960s and "70s 
when no one had their 
own disks or software. It's 
a step backward, they say. Why 
cripple emerging technologies with 
built-in limitations, they ask? 

I say, give me a $500 box that 
does one or two things very well | 
and saves me $1,500, and let me de- 
cide for myself how “crippled” my 
technological sphere has become. I 
also say this: These people have no 
right to deny the joy of discovery to 
the millions of school kids and 
adults who can't afford or under- 
stand today's PCs. 

All ye who are desperately 
sick—or desperately scared—of 
plopping down big money on an 
"incredibly versatile" home com- 
puter you can't hope to fathom, 
take heart. Justice cometh. 


Gina Smith is the author of 101 

Computer Answers You Need to 

Know, and a syndicated radio talk , 
show host. She appears regularly on 

Good Morning America. E-mail 

comments to PSLetters@aol.com. 
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Playing Around with 
Windows 95 


PLAYING GAMES on PCs running 
DOS and Windows 3.1 often | : REST 
meant playing a frustrating variety EA | 3 Е bate 
of installation cat-and-mouse first. ioe ae ; 
And you were rewarded with games 
that couldn't match the quality of 
most Nintendo cartridges. 

But Microsoft and a host of 
game developers are hoping Win- 
dows 95 will change all that. The 
early results are impressive. Using a 
feature called AutoPlay, newer 
games labeled *designed for Win- 
dows 95" start automatically when 
you insert them into your CD- 
ROM player— no installation pro- 
cedures. And many of these games 
feature fluid animation, depth of 
scenery, and wrap-around perspec- 
tives. Sound effects and music are 
richly mixed. 

The DirectX technology built 
into Windows 95 also allows for 
multiplayer gaming via modem or a 
local area network. Id Software's 
Doom П is perhaps the most no- 


Windows 95 enables fast-action games such 
as Fury? to take on new realism. 

table of the few multiplayer games 
already available. Some of the less 
bloody titles include Havoc (Reality 
Bytes), The Hive (Trimark Interac- 
tive), MechWarrior II (ActiVision), 
and Fury? (Microsoft). Thirty of 
these games are sampled on a $10 
disc called Games For Windows 95 
from Microsoft. 

More than 75 games specifically 
for Windows 95 are expected by 
spring. Some of these discs are not 
compatible with Windows 3.1. 
Most older games will work with 
Windows 95, though not any better 
than before.— Michael Antonoff 


tent, chat areas, and links to the In- 
ternet and its World Wide Web 
pages. Navigating the Web will be 
easier, too, as the service "escorts" 
you to and from Web sites and of- 
fers plain-English alternatives to 
clumsy and often lengthy “URL” 
and "FTP" addresses. 

Wow will also have built-in 
parental controls for preventing 
younger members of the family 
from going places you deem inap- 
propriate. CompusServe claims it 
will be the first service to routinely 
provide video, sound, and anima- 
tion in real time—no downloading 
time. Wow will be available for 
Windows PCs in early spring, 
with a Mac version to follow soon 
after.—S.K.K. 


Family CompuServe 


SEVERAL MILLION people are 
currently plugged into online ser- 
vices. But millions more might be 
online if the services were easier 
to use. A less techie and more fam- 
ily-oriented online offering from 
CompuServe might be a big step 
in that direction. 

The new service, code-name 
Wow (the official name hadn’t 
been decided at press time}, tries to 
filter through the broad range of 
online options and Internet desti- 
nations by first asking questions 
about your interests. Your selected 
areas of interest will then be easily 
accessible at all times and will con- 
tain a combination of original con- 
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Ryobi, meanwhile, has unveiled 
its own rotary tools. Multi-Tool is Í 
equipped with a powerful perma- 


Beyond the Moto-Tool 


SIXTY YEARS after Dremel intro- 
duced the original Moto-Tool, rotary 
detail tools suddenly have appeared 
in different shapes, sizes, and per- 
formance capacities. These hand- 
held machines use interchangeable 


How Detail Tools Stack Up 


MODEL MultiPro 


Model 3955 © 
MANUFACTURER Dremel 
SPEED(S) variable 
(under no load) 5,000 to 

30,000 rpm 
PRICE ` $69-79 
ACCESSORIES 72-piece kit 
INCLUDED 


Second Life for Lumber 


ITS FLOOR WAS once a gymnasium's 
basketball court and its windowsills 
were fabricated from the gym's dis- 
carded bleachers. These are just two 
examples of how salvaged wood has 
found a new home in the Timber-Tech 
House in Missoula, Montana. 

À joint project of the Center for 
Resourceful Building Technology and 
South Wall Builders, the house is a 
study in reclamation. Situated on | 
an empty city lot (to make use of ex- 
isting streets and utilities), the Tim- 
ber-Tech House was constructed of 
used wood, wood composites, mill 
ends, and other wood-fiber wastes, 


bits to cut, grind, sand, and polish. 
There are even router attachments. 
Dremel recently renamed its 
tool the MultiPro; it calls a smaller 
cordless version MiniMite. And last 
fall, the company released the 
MultiPro Cordless, powered by a 
7.2-volt rechargeable battery, mak- 
ing it more powerful and versatile 


than the MiniMite. down.— J.A.G. 
Multi-Tool MultiPro Cordless MiniMite 
Model HT20VSK Model 7700 { Model 750 


Ryobi 


Dreme! 


| 

і 

і 

| 

‚ nent-magnet motor designed to 

| maintain rpm consistently under 

! heavy loads. Later this spring, Ryobi 
| also plans a restyled rotary tool, 

і 

' called the Power Pen, that can be 

| held like a pen for increased com- 

| fort and for precision work, such as 
! etching. The Power Pen operates at 
ı upto 18,000 rpm and slips into a 

| К А 

ı holder that begins recharging the 

' battery each time the tool is set 

[ 


Dremel : 
variable 2-speed 2-speed i 
8,000 to 7,500 and 5,000 and Ё 
23,000 rpm 15,000 rpm 10,000 rpm { 
under $60 $49-59 $25-35 
pe 100-piece kit 25-piece kit 5-piece kit 


BUILDING MATERIALS 
including sawdust and old newspapers. 

Rejecting any experimental or ex- 
otic materials, the designers also uti- 
lized wood-composite exterior siding, 
engineered wood I-beams for door 
headers, and other products that are 
currently available. "We wanted to do 
something that builders could repli- 
cate," says Tracy Mumma, research di- 
rector of the Center for Resourceful 
Building Technology. As for salvaged 
wood, she says it is often plentiful at 
demolition sites. 

Using old wood is not only an envi- 
ronmentally sound practice, it's also 
The Timber-Tech House Is a study in the 


use of old wood, scrap wood, and wood by- 
products, including wood-composite siding. 


an advantage to the homeowner. 

"For the most part, this wood is bet- 
ter than what is available today, be- 
cause it is tight-grained and free of 
knots," explains Mumma. She adds 
that builders should avoid wood 

that has been previously painted or 
stained— particularly if the paint con- 
tains lead, a toxin.—J.A.G. 
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HALF-POUND PROOF 


The Washington Mint Announces the Historic Union of the World's Most Coveted 


Precious Metals in a 


TODAY, The Washington Mint announces the limited advance 
minting of an extraordinary piece of precious bullion—the 1996 Giant 
Half-Pound Golden Eagle. 

Each colossal Golden Eagle is individually proof struck from pure 
silver bullion, then richly layered with precious 24 karat gold. Each 
one weighs an astounding EIGHT OUNCES and has a giant 3-1/2 
inch diameter that dwarfs every United States coin ever minted. 

And NOW, during a limited advance strike period, the first 1996 
Half-Pound Golden Eagles are available at a special discount price— 
only $149! 

The 1996 Half-Pound Golden Eagle is a stunning magnification of 
the world-renowned United States Double Eagle, the most beautiful 
and admired coin in our nation's history. This giant EIGHT OUNCE 
proof combines pure silver and 24 karat gold to capture the original 
design in unprecedented dimension and extraordinary fashion. 


UNPRECEDENTED WEIGHT 
The 1996 Half-Pound Golden Eagle is a landmark in proof minting. 
The specifications for this colossal medallic proof are unparalleled. 
EACH ONE: 
* Weighs OVER One-Half Pound 
* Is Individually Struck from PURE Silver 
· Is Layered with Precious 24 Karat Gold 
* [sa Full 3-1/2 inches in Diameter 
* Contains 248.82 Grams (3,840 grains) of Pure Silver 
* Is Individually Registered and Numbered 
And the mintage limit for the 1996 Giant Half-Pound Golden Eagle 
has been set at a mere 25,000 proofs! 


ADVANCE STRIKE DISCOUNT 

The price for the Half-Pound Golden Eagle will be set at $175 per Proof. 

HOWEVER, IF YOU PLACE YOUR ORDER NOW, YOU 
CAN ACQUIRE THE 1996 GIANT HALF-POUND GOLDEN 
EAGLE AT THE SPECIAL ADVANCE STRIKE DISCOUNT 
PRICE—ONLY $149. SPECIAL NOTE: REGISTRATION 
NUMBERS WILL BE ASSIGNED ACCORDING TO THE 
TIME AND DATE OF YOUR ORDER. EARLIEST ORDERS 
WILL RECEIVE THE LOWEST REGISTRATION NUMBERS. 
e diss = W E Min scii 


| Giant Half-Pound Proof—Advance Strike Price $149 


ADDITIONAL DISCOUNTS 
Substantial extra discounts are available for serious collectors who wish 
to acquire more than one of these exquisite giant proofs. You can order: 
THREE Half-Pound Golden Eagles for $399 
FIVE Half-Pound Golden Eagles for $645 
TEN Half-Pound Golden Eagles for $1,195 
There is a limit of ten Giant Half-Pound Golden Eagles per order, and 
all orders are subject to acceptance by The Washington Mint, LLCTM 
Total charges for shipping, handling and insurance are $9.50 per order. 


OVERSUBSCRIPTION 
IS A CERTAINTY) 

The Washington Mint will strike only 25, 000 1996 Giant Half- 
Pound Golden Eagles, so oversubscription is a virtual certainty. 

Patterns of mail delivery vary widely and erratically across the 
nation. Collectors in numerous locales are unfairly disadvantaged by a 
mail registration system. NO mail orders will be accepted. 

TELEPHONE ORDERS ONLY WILL BE ACCEPTED ON A 
STRICT FIRST-COME, FIRST-SERVED BASIS ACCORDING 
TO THE TIME AND DATE OF THE ORDER. 

CUSTOMERS ARE STRONGLY ADVISED TO SECURE 
THEIR RESERVATIONS IMMEDIATELY BY CALLING: 


GOR MINT 


4 hour. a d 7 days: a i week 

A major credit card is necessary to secure your reservation, and The 
Washington Mint fully guarantees satisfaction with a money-back 
policy for a full 60 days. 

The Washington Mint, LLC™ 

Since 1981, The Washington Mint has procured rare coins, 
secured bullion and struck medallions for the American 
numismatic public as an independent private mint, not affiliated 
with the United States Government. This independence 
provides the comerstone for our commitment to excellence in 
both product and service, and most importantly, it рше lo ER 
our customers essential rights and complete satisfaction. P 
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TIRES: NEW FOR THE ROAD 


Times, and tires, have changed. For many 


automobile and light truck tires, this is 
the Age of Specialization. The reasons 
include improved vehicle performance, 
stricter federal safety regulations, new 
high-tech materials and computer 
research tools now being used by tire 
| manufacturers. 
Here are some tire technology tips that 


can help you shop for your next set of 
treads: 


Speed Ratings— Performance cars 

keep going faster, and so do their tires. 
What was once the "ultimate" speed 
rating (Z for 149 mph-plus) has since 
been passed by W (168 mph) 

and Y (186 mph) to keep up with 
high-speed import cars. 


SUV Tires—To keep pace with today's 
hot-selling Sport Utility Vehicles, these 
tires are up to 30 percent wider than 
previous factory-installed equipment 
for improved flotation and traction 
off-road or on. 


Winter Driving—The snow tire almost 
disappeared when all-season tires took 
to the roads, but more drivers are 
returning to "snows" to gain 

peak performance in icy conditions. 
The latest generation provides much 
improved handling due to new syn- 
thetic compounds and more-effective 
tread patterns. 

Wet Weather—Skeptics scoffed when 
"rain tires" with their distinctive split- 
tread pattern were introduced, but any- 
one who has driven on them needs no 
convincing. Wider, deeper tread chan- 
nels prevent hydroplaning to ensure 
that the rubber meets the road on wet 
days or dry. 


IMAGINE YOURSELF 
IN A MERCURY 
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CONDITIONING 


Cool Grits 


AGRICULTURAL engineer Michael 
Ladisch thinks he’s found a renew- 
able, inexpensive substance for mak- 
ing better air conditioners: corn 
grits. The ground corn kernels, 
the Purdue University researcher 
believes, could be an effective 
drying agent, or desiccant, in new 
air conditioners. 

Some commercial buildings now 


use air conditioners that work by de- 


humidification and evaporative 
cooling, instead of ozone-depleting 


refrigerant systems. First, desiccants 


extract water from hot, humid in- 
coming air. Then these units spray 
the air with cool water, chilling the 
air by evaporation. Unfortunately, 
inorganic desiccants are expensive 
and non-biodegradable. 

Corn grits, by contrast, are 
cheap, environmentally friendly, 
and easy to dispose of. They're also 
superb desiccants. Ladisch discov- 
ered that fact in 1979, when he 
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Tomorrow's Heat Pumps? 


THE SEARCH for the optimal gentle-on- 
the-environment refrigerant continues, 
Many appliances now use refrigerant 
HCFC R-22. While not as destructive 
as CFCs, R-22 does contain some chlo- 
rine, which attacks the ozone layer. 
Now manufacturers are beginning 
to introduce appliances that use 
chlorine-free refrigerants. These HFC 
compounds, R-134a, R-407c, and R- 
410a, are similar to other refrigerants 
in that they can absorb and release 
relatively large amounts of heat as 
they switch between liquid and gas 
phases—although some are not as 
efficient at this as R-22. Carrier, for 
example, already sells a residential 
air conditioner that uses R-134a. And 
company officials say the Syracuse, 
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found that grits could extract water 
{тот ethanol for use in gasoline. 
since then, he's modified the 
starchy particles to improve their 
ability to dry air. 

Lab tests indicate grits would 
work well in air conditioners, and 
Ladisch hopes to work with manu- 
facturers to try them in an actual 
unit, "We think corn-based desic- 
cants will find a niche in these new 
units," Ladisch says. If manufactur- 
ers feel equally warmly, gritty cool- 
ing machines could be here in a few 
years.— [Ingrid Wickelgren 
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New York, manufacturer is testing 
heat pumps outfitted with refriger- 
ants R-407c and R-410a. York has 
also built experimental heat pumps 
that use R-410a. 

Lennox, meanwhile, is working 
with Heatcraft and Emerson Electric 
to develop a heat pump that would 
use 30 percent less refrigerant than 
current models—and thus pose less 
of a threat to the environment. 
Lennox engineer Rick Hale says the 
strategy is to build a scaled-down 
heat pump that provides the same 
capacity as conventional units. To 
do this, the company is developing 
a uniquely configured heat exchanger. 
Hale predicts it will be several more 
years before the mini heat pump, 
which may circulate R-410a, will 
be available.—J.A.6G. 


Mixing Materials 


STEEL FRAMING is the latest trend 
in the home-building industry, and 
with good reason: Steel is sturdy, it 
doesn't rot or burn, and it doesn't 
contain knots. But many home- 
builders still don't use steel, largely 
because they lack familiarity with 


the tools and techniques required to 


work with it. 

Those problems may soon be 
moot. Two companies have intro- 
duced steel frame members that 
fasten with old-fashioned hammer- 
and-nail techniques. These latest 
products use light-gauge galvanized 
steel and are interchangeable with 
dimensional lumber. 

Metwood, of Troutville, Virginia, 
specializes in load-bearing frame 
members such as headers, girders, 
and floor joists. Its hollow metal 
beams have a small piece of wood 
inserted in each end for nailing. 
Screws driven through the side of 
the steel beam secure the wood in 
place. When a project's exact di- 
mensions are not known, Metwood 
can make the wood ends a little 
longer so the customer can use a 
saw to trim the beam at the site. 

Because steel is so strong, says 
Metwood, builders can often substi- 
tute a steel beam for several pieces 
of lumber. So, the company claims, 
its products are nearly always less 
expensive than conventional build- 
ing material and should reduce con- 
struction time as well. 

HL Stud Corp. of Columbus, 
Ohio, makes 2х4 and 2x6 studs for 
non-load-bearing wall frames. The 
studs have flanges on each end for 
nailing or stapling to wood and 
come in 8-, 9-, and 10-foot lengths. 
The company claims its Carpenter's 
Steel Stud weighs half as much as 
wood studs and costs less. 

Down the road, some experts be- 
lieve, houses will commonly be mix- 
tures of steel and wood. One benefit 
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of such hybrids is that as 
prices of materials fluctu- 
ate, builders can 
choose whichever 
method is more 
economical. 

— Tom Gibson 
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UNFINISHED ТО FINISHED | 
IN HALF THE TIME 


long-lasting protection and a 
warm luster. 

Polyshades comes in a variety 
of colors, and can be used over 
raw wood or even previously 
` finished wood, without having 
to strip away the old finish. Polyshades. 
A beautiful finish in a lot less time. 


Now wood finishing is 
twice as fast, twice as easy f 
with Minwax* Polyshades* | 
That's because Polyshades* | 
combines stain and poly- 
urethane in one. Stain to 
add rich color and enhance wood' S 
natural grain, and polyurethane for 


STAIN & POLYURETHANE IN ONE 


Makes And Keeps Wood Beautiful™ 


©1996 The Thompson ® Minwax Company ®Minwax and Polyshades are registered trademarks, 
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n „42 STANDARD 
THIRD DOOR ON 
A SUPERCAB, 


SUPERCAB NOW HAS THE RES MORE FRONT HEAD ROOM 
MORE REAR LEG AND HIP ROOM. THAN ANY FULL-SIZE PICKUP, A 


ALLNEW 1997 FORD ЕЧ50, 


“Always wear your safety belt 


BY MAKING THIS STANDARD. „ 
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THE ONLY FULL-SIZE PICKUP EXCLUSIVE 60/40 SPLIT REAR BENCH FOR INFO KIT: 1-800-992-9999 
WITH STANDARD DUAL AIR BAGS? FOLDS TO FORMA FLAT LOAD FLOOR. WEB SITE: http;/www.FORD.com/ 


STRENGTH AFTER STRENGTH, 
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The Shape of 
Fridges to Come 


FOREIGN appliance manufacturers 
are breaking design molds to de- 
velop refrigerators that chill more 
efficiently. 

German manufacturer Foron 
claims its new cylindrical refrigerator 
has a more energy-conserving shape 
than the standard "box." Instead of a 
CFC coolant, the refrigerator uses a 
combination of propane and butane, 
which flows in coils that wrap 
around one-half of the appliance's 
curved walls. Currently available 
only in Germany, the refrigerator 
uses about half the energy of a com- 
parable rectangular refrigerator, ac- 
cording to the manufacturer. 

Samsung, of Seoul, Korea, has 
also introduced a new design. Its 
Super X-Flow refrigerator uses so- 
phisticated electronics to send gusts 
of cold air where they're needed 
most. À louvered vent running 
down the interior back panel sup- 
plies cool air, while two sensors sam- 
ple the inside temperature. When a 


The Super X-Flow's new circular alr pattern. 


New Trick for Bulbs 


INCANDESCENT BULBS give off light 
when a filament is electrically heated 
until it glows. But that also creates 
heat, or infrared energy, which is usu- 
ally wasted. That is, until now. Osram 
Sylvania has developed a new bulb 
that retains this heat and recycles 

it, increasing the bulb's efficiency by 
50 percent. 

“We've applied alternating coatings 
of titania and silica—as many as 40 of 
them—to the exterior of the bulb," 
says John Gustafson, the company's ex- 
ecutive director of research and devel- 
opment. "This creates a filter that lets 
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warm dish is placed in the refrigera- 
tor, for example, a computer uses 
the sensor data to direct air flow to- 
ward it. The louvered panel also 
keeps air moving in a circular pat- 
tern, so less cold air escapes when 
the refrigerator door is opened. In 
addition, the unit is outfitted with 
an improved compressor. Áccording 
to Samsung, the Super X-Flow uses 
about 24 percent less energy than a 
comparable appliance. 

Available in Asia and the Middle 
East, the Super X-Flow will be avail- 
able in Europe by the end of the 
year. Samsung has not announced 
plans to sell the appliance in the 
United States.— Vivien Marx 


visible light out but captures the in- 
frared energy and reflects it back to the 
filament, reducing the amount of elec- 
tricity normally required [to heat it]." 
The result is a 60-watt bulb that burns 
as brightly as one rated at 90 watts. 

The strategy seems straightforward, 
but the increased heat inside the bulb 
necessitated a few changes. "Its shape 
had to be more elliptical than most 
bulbs to prevent the heat from soften- 
ing the filament and moving it out of 
position to catch the reflected infrared 
energy," says Gustafson. 

Osram Sylvania plans to start ship- 
ping the bulb later this spring; its 
price has not been set.—Jerry Shine 


Cool Twist on Hot Floors 


RADIANT FLOOR heating, in which 
embedded pipes circulate hot water, 
is becoming a popular way to keep 
houses warm. Now, this method 
may be used to keep houses cool as 
well. Proponents claim radiant cool- 
ing systems provide comfort at 
lower operating costs than electric 
air conditioning. 

To help assess the technology, 
Pacific Gas & Electric Company 
put radiant cooling in a Rocklin, 
California, test house. At night, the 
home's concrete slab is cooled by 
chilled water circulating through 
1,000 feet of polyethylene tubing. 
During the day, the cooled slab ab- 
sorbs heat from the air and objects 
in the house. PG&E says the sys- 
tem keeps inside temperatures 
at 76°F when it's 105°F outside. 

One potential headache with cold 
floors is condensation. Rocklin's cli- 
mate is dry, so PG&E was able to 
prevent condensation with a thermo- 
static control that keeps slab temper- 
atures above 60°F. Wetter climates 
may require more safeguards. For ex- 
ample, Larry Drake of the Radiant 
Panel Association needed central de- 
humidification in his radiant-cooled 
home in Minnesota, where summers 
are humid. 

Climate can also set limits on 
how the water is cooled. PG&E used 
an evaporative cooler; Drake opted 
for a standard air conditioner with a 
water chiller instead of an air coil. 

Another drawback may be the 
cost of installation. Radiant cooling 
systems are custom-engineered, 
which makes them too expensive to 
be practical, says Drake. Homeown- 
ers can’t bypass that expense by 
combining heating and cooling in 
one system, because pipes for heat- 
ing are embedded within the slab, 
while pipes for cooling are laid be- 
neath it to make use of all the ther- 
mal mass available.— Charles Wardell 
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EDITED BY CECILIA WESSNER 


Driving Nintendo's 
Ultra 64 


AFTER PLAYING Super Mario 64 on 


Nintendo's Ultra 64, it's hard to be- 
lieve any other game system could 
match that machine's power. Draw- 
ing off its Silicon Graphics engine, 
the Ultra 64 rendered every object 
in the game in startling 3-D. 

Though the game is only 50 per- 
cent complete, the version of Super 
Mario 64 used to demonstrate the 
Ultra 64 showed Mario running 
through frozen wastelands, swim- 
ming through a deep cistern, and 
exploring a castle. These images 
looked like a cross between pup- 
pets and cartoons. 

The Ultra 64's processor has 
enough power to keep several ob- 


jects in the game moving simultane- 


ously onscreen. For example, as 
Mario does the breast stroke 
through shark-infested waters, real- 
istic-looking sharks circle him. No 
other system could maintain that 
much detail. 

Another distinctive feature of 


The Promise of 
Laser Beam TV 
WATCHING А football game at 
home on a 16- by 10-foot display 
produced by a rapidly moving laser 
beam is the promise of new tech- 
nology called laser TV. 
Traditionally, a continuous cath- 
ode ray beam is deflected to create 
a TV image, but in laser TV a dot 
of light races across the screen at 
55 miles per second, creating a 
point-by-point image. Viewers see a 


the Ultra 64 is its three-handled 
game controller. With a traditional 
Nintendo directional crosshair 
above its left handle and a thumb- 
size joystick in the center, this 
three-handled wonder works as both 
a standard game controller and an 


convincing optical illusion of a 
high-quality image. 

In laser TV, the video source is 
digitized. Separate red, green, and 
blue laser signals are modulated 
and unified into a 54MHz beam. 
The light travels through a fiber- 
optic cable to a 32-face polygon 
mirror rotating at a speed of 1,000 
times a second and producing 
32,000 image lines per second. A 
second mirror that's coupled to a 
galvanometer produces the vertical 
deflection of the signal by turning 
electricity on and off. 

The bulky demonstration model 
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analog joystick. (Ultra 64 games will 
specify whether they work with the 
crosshair or joystick.) 

The new digital controller lets 
you simultaneously control the 
characters in a game and the angle 
from which the game is watched. 
Using the joystick, you can move 
the camera anywhere on the TV 
screen without pausing. 

The Ultra 64 should be available 
later this month for $250. Three 
games are ready and 12 more 
should be out by year's end, for 
about $78 each.—Steven L. Kent 


Mario avoids sharks in Super Mario 64 
(left), played on Nintendo's Ultra 64. 
The unit features a Silicon Graphics en- 
gine and three-handied game controller. 


we saw used 5-foot water-cooled 
gas lasers. The image seemed 
slightly fuzzy and the colors a bit 
pale. The $180,000 professional 
laser TV scheduled for next year 
will use diode-pumped solid-state 
lasers instead. 

Laser Display Technologie, the 
company behind laser TV, says a 
smaller $3,000 consumer model 
should be ready within five years 
using semiconductor-based lasers 
and miniaturized deflection sys- 
tems. The laser TV system could 
be adopted for either front or rear 
projection.— Vivien Marx 
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The Dremel MultiPro Tool. 


At 30,000 rpm, 
nothing works faster. 


chrome trim 


Sharpen 
an axe 


Re-slot 
painted screws 


Refinish an 
iron gate 
The Dremel MultiPro tool е shape plastic, polish 
is the fastest high-speed br 55, grind metal, and 


rotary tool. Its extremely Look for our book 
1175+ Uses in spe- 
marked MultiPro 


packages at hard- 


versatile. With up to 
30,000 rpm it has the 
speed you need to effort- 
lessly power through ome center and 
hundreds of jobs. You y stores. Or for 
just guide the tool, the ее copy, write: 
speed does all the work. гете], Dept. PS, 
150 available accessories x 1468, Racine, 


let you sand wood, 


DREMEL 
MultiPro 


HIGH-SPEED ROTARY TOOL 


| РНОМЕЗ 
And Now, E-Mail Too 


CHECKING YOUR e-mail will soon 
be as convenient as picking up the 
phone. À new service from Philips 
and Oracle, plus one from Colonial 
Data Technologies, will enable 

you to send and receive e-mail via 
a phone equipped with a screen 
and keyboard. 

The messages you receive using 
the Philips service reside on the 
company's server, so you'll have to 
dial in to retrieve new messages, 
much as you would with voice mail. 
Or, you can set up the phone to 
poll the server for new messages 
several times a day. То compose 
messages of your own, you'll type 
in the recipient's name and ad- 
dress, or just the name if the infor- 
mation is already in your personal 
database. Mail is sent via the 
Philips server to the Internet or 
commercial online services. 

When it's launched this spring, 
Colonial Data Technologies' service 
will enable you to send messages 
only. The company will add receive 
capabilities later this year. 

To take advantage of such ser- 
vices, you'll need to buy a screen 
phone. These generally cost about 
$400. Neither Philips nor Colonial 
Data has set pricing for their ser- 
vices, but they say each message 
will cost less than posting a letter. 
—Suzanne Kantra Kirschner 


Philips’ new e-mall-ready screen phone. 
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NEC's View of the 
Video Future 


FORGET video tape. Think video 
cards. That's the promise of NEC's 
Silicon View player, an outgrowth 
of the company's Silicon Audio de- 
vice [Electronics Newsfront, April 
'95]. The new player uses computer 
memory cards as a digital video and 
sound recording medium. The cards 
slip into the back of the palm-size 
player; images are viewed on the 
unit's 2.5-inch LCD screen, with in- 
stant random access and without 
tape skips and distortion. 

Showing off a laboratory proto- 
type, researcher Masahiro Iwadare 
says the company’s first goal is 
to build a player that displays video 
material downloaded from a per- 
sonal computer or from special 
kiosks located at video stores. Later, 
a built-in camera could record mate- 
rial as well. 

The prototype is slightly larger 
and heavier than a typical audiocas- 
sette player. Since the player has no 
moving parts, however, NEC is con- 
fident it can shrink the device by 
further integrating the electronic 
components. 


Silicon ew a 
NS NEC scs WE 


NEC's prototype audio/video player will use 
memory cards as the recording medium. 


Silicon View uses the MPEG-1 
algorithm to compress the video 
and audio data. But it still squeezes 
only four minutes of full-motion 
video onto a $600 40-megabyte 
memory card. Idaware says prices 
are dropping and card capacities are 
increasing. "When the cost for one 
hour of recording capacity reaches 
$100, the timing will be right for 
this product," he says, estimating 
that that could be in about five 
years.—Dennis Normile 


Screening Your 
Waiting Calls 


THE PURPOSE of call waiting is to 
ensure that you don't miss impor- 
tant calls. But what do you do if you 
hear the distinctive "beep" that sig- 
nals another caller on the line, but 
you can't interrupt your conversa- 
tion? Starting this summer, you'll be 
able to screen your waiting calls 
with a new service, known as call- 
waiting identification, or CWID 
(pronounced “quid”). 

This premium service, provided 
by local phone companies, will send 
the phone number of the caller 
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along with the characteristic beep. 
You'll need new equipment to view 
this data, since CWID information 
can't be displayed with regular 
Caller ID units. 

CWID-compatible phones from 
Casio Phonemate, Sony, Panasonic, 
and others, as well as an add-on unit 
from Colonial Data Technologies, 
should be available by summer. Like 
regular Caller ID units, many of the 
new CWID devices will not only 
display the name of the caller, but 
will return-dial missed calls and 
block calls as well. CWID devices 
will cost $10 to $20 more than 
Caller ID units.—S.K.K. 
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Named "e et multimedia sound system iius over 
00 by PC spi on тесари 


Here's а түй, new sound system. One 
that adds room-filling, high fidelity sound to almost 
any product you own. Introducing SoundWorks? 
Simply plug SoundWorks into any headphone jack 
(on your radio, TV, boom box, portable cassette or 
CD player, computer, etc.). Its powerful built-in 
amplifier, twin compact speakers, and subwoofer, 
provide room-filling sound and powerful bass. Just 
as astonishing as the sound is the price: only 
$21999, factory-direct and backed with a 30-Day 
Money Back Guarantee. 


For A Free Stereo Lo 
call :1-800-FOR-HIFI 
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The decision to invest your time, energy 
and money in training for a new career is 
one of the most important ones you'll ever 
make. It can offer you the chance to qualify 
for the job you want, the money you need, 
the prestige you deserve and a better life. 

Since 1926, Foley-Belsaw has been a 
world leader in training people for exciting, 
profitable new careers in high paying fields. 

Increase your income in a fast-profit 
recession-proof career of your own. 
There's absolutely no obligation and no 
salesmen will call on you. Just fill in and 
mail coupon below or call to receive full 
information and details by return mail. 


Mail Today For FREE Fact Kit 
Or Call Toll-Free 1-800-487-2100! 
‚ Mim, FOLEY-BELSAW INSTITUTE 


| CEK 6301 Equitable Rd. 
Sine 1926 Kansas City, MO 64120-1395 


| 
¥ Please Check Only ONE of the Following: | 
| 
| 


| O Locksmithing- 12811 L] окси, 43566 
C Small Engine Repair- 52688 О Upholstery- 81235 
| O Saw & Too! Sharpening- 21632 О Vinyl Repair- 71168 
[] VCR Repair- 62494 - Electrician- 95073 
| C Computer Repair- 64391 Computer Specialist- 38066 | 
D TV/Satellite Dish Repair- 31266 ОРС Programming- 35214 
| O Gunsmithing- 92300 C Networking Specialist- 39053 | 


| NAME (Please prin) LE,LSSSSIÁ 
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Familiar Face Disguises 
the All-New 4Runner 


NOTICING THE difference between 
this third generation of the Toyota 
4Runner and its predecessor takes a 
keen eye. That's because Toyota 
wants to preserve the "sporty- 
rugged look" that's helped keep the 
4Runner at or near the top of the 
import sport-utility sales charts for 
so many years. 

Nevertheless, there are differ- 
ences. Although you can find ele- 
ments of the Tacoma pickup truck 
beneath the new sheet metal, 
enough dissimilarities exist to allow 
Toyota to claim a dedicated chassis 
for the new 4Runner, a first for this 
nameplate. For example, the wheel- 
base is 2.3 inches longer, the track is 
almost an inch wider, the new steer- 
ing is rack and pinion, coil springs 
replace the old torsion bars up front, 
and a new four-link system is at the 
rear. Mixed into these changes are 
increased chassis stiffness and sus- 
pension travel, as well as a half-inch 
decrease in ground clearance, which 
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is still plentiful at 8.5 inches. 

Ride and handling benefit from 
the new underpinnings, particularly 
on paved surfaces, but the most no- 
ticeable improvements are in power 
and general roominess. The 4Run- 
ner’s standard engine is a DOHC 
16-valve 2.7-liter four-cylinder (150 
horsepower, 170 foot-pounds of 
torque); a 3.4-liter DOHC 24-valve 
V6 (183 hp, 217 ft.-lbs.) is optional. 

The base engine currently pro- 
duces as much horsepower as the 
previous premium powerplant, and 
the new V6 bumps Ње 4Runner’s 
maximum towing weight from 3,500 
to 5,000 pounds. 

The bottom line: The domestic 
players in this chunk of the mar- 
ket—Ford Explorer, Jeep Grand 
Cherokee, and GM’s Chevy Blazer/ 
GMC Jimmy/Olds Bravada trip- 
lets—still offer a bit more muscle, 
but this is clearly a much more 
desirable 4Runner. 

Look for 4Runner pricing to 
range upward from about $22,500 
for the basic two-wheel-drive 
four-cylinder model.—Tony Swan 
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Elantra: More for Less 


HYUNDAI MOTORS Learned to walk in 
the car business with assistance 
from Mitsubishi. Now this Korean 


company is anxious to run, and that 


means building cars of its own de- 
sign. The all-new Elantra sedan is 
Hyundai's second attempt at doing 


just that. (The Accent was the 


first.) Except for a Mitsubishi-built, 
electronically controlled four-speed 
automatic transmission, all major 
Elantra systems are Hyundai engi- 
neered and manufactured. 

The base Elantra boasts a stiff 


and quiet body structure, the largest 


interior of any low-priced compact 
on the market, a potent 1.8-liter 
16-valve engine, a fully indepen- 
dent suspension system, and dual 
airbags. The more expensive GLS 
adds rear disc brakes, fold-down 
rear seats, a generous allotment of 
power assists, and larger Michelin 
all-season radials. 

А third option for those who 
need but can't afford a minivan is 
a nifty little Elantra GLS wagon. 
Base price for the Elantra four-door 
is $10,899; fully loaded, it's 
$15,522. The no-frills wagon is 
$11,799; with bells and whistles, 
expect to pay $16,172. 

The new Elantra showed highly 
refined manners during our intro- 
ductory test drive in Southern 
Arizona. The speed-sensitive power 
steering is swift and sure. The well 
damped suspension sticks to the 
road like no-passing stripes. The 
130-horsepower engine charges to- 
ward the 6,300-rpm redline without 
raising a ruckus. The Elantra is a 
serious contender in the small-car 
field.—Don Sherman 
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| Lithium-lon Hits the Road 
! COULD THE lithium-ion batteries 
{ now powering notebook computers 
, | X and camcorders make electric cars 
| practical? Sony and Nissan think 
| there is a chance. 
i The two companies teamed up 
| onthe battery pack at the heart of 
| the latest version of Nissan's elec- 
Я : tric concept car, the subcompact — : | 
| — fourseat FEV-II. They believe Rav4: Toyota Launches 
i lithium-ion technology has a host of | 
i advantages for electric vehicles. a Like ly Mini 
| First, lithium-ion batteries have a | IF SUBCOMPACT sport-utility vehicles 
) high energy density, meaning more emerge as the next big boom in the 
А : of a charge can be packed into a auto business, here's the mini most 
А smaller, lighter battery pack. This likely to ignite the explosion. Cute, 
! gives the 3,120-pound FEV II a 124- peppy, versatile, and already a big hit 
i mile range on one charge versus an in Japan, Toyota's jaunty little Rav4 is 
| estimated 43 miles if the same car not only a hoot to drive, it also mea- 
: had lead-acid batteries. Lithium-ion sures up surprisingly well on the prac- 
"a batteries also generate a stronger ticality scale. 
| current than other battery types, re- Available in two-and four-door 
h sulting in better acceleration. And models, the Rav4 represents a creative 
à since lithium-ion batteries generate collage of Toyota front-drive passenger 
| electricity by, in effect, storing car pieces adapted to accommodate 
' . charged lithium ions, they avoid the all-wheel drive. The basic platform is 
| corrosive effects of the chemical re- mostly Camry, with elements of Celica 
i action at the heart of other battery and Corolla blended in as needed. The 
x | technologies. This gives the FEV's result is a spunky combination of off- 
f batteries a life of up to 1,200 road capability (minimum ground 
| charge-discharge cycles, about 50 clearance is 7.5 inches, which is a wink 
{ percent more than the 800 cycles of more than a four-wheel-drive Ford Ex- 
{ nickel-cadmium batteries. plorer) and carlike performance when 
à To realize these advantages the pavement resumes. 
P | meant scaling up the power output 
f to a level never before generated by 
| lithium-ion batteries. Sony says this structure with a new high-porosity 
required modifying the battery separator and a new carbon anode 
that would not degrade under high 
е current. The batteries also have а 
FOB gover | РЕС newly developed electrolyte, needed 
Gasket — ES утс 1 ra rud to handle the high power density in 
Insulator — С both hot and cold climates. 
\node can | me Cathode Cost is a big disadvan- 
Mandrel Anode tage, however. The 12-bat- 
| Anode tery array in the FEV II 
| it lead runs about $100,000, but 
[ - 48 E ст Separator Sony is searching for an in- 
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Sony scales up lithium-ion technology to 
make it suitable for an electric car battery. 
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Both Rav4 models are about the 
same size as their counterparts from 
the Suzuki Sidekick/Geo Tracker fami- 
lies, but the similarity ends there. The 
Rav4 is a unit body, rather than a 
body-on-frame mini-truck, and the ini- 
tial production run will include all- 


wheel drive as standard equipment, 
with a Torsen limited-slip rear differ- 
ential available as an option. (Toyota 
plans to offer front-drive-only in two- 
door base models at a later date.) 

Although the all-wheel-drive four 
door is heavy for its size at 2,778 
pounds, the 120-horsepower 2.0-liter 
DOHC 16-valve 4-cylinder provides de- 
cent acceleration, even with the op- 
tional four-speed automatic 
transmission. And like most Toyota en- 
gines, it goes about its business with 
little fuss. 

With pricing anticipated in the 
$15,000 to $20,000 range, the Rav4 
seems certain to be the vehicle that 
will define its с[а55.—7, 5, 


expensive substitute for the costly 
cobalt used in the battery's cathode. 
То complement the batteries, 
Nissan tweaked the compact 55 kW 
three-phase AC induction motor to 
boost the torque to achieve a top 
speed of 75 mph. The company 
warns, however, that the carbon- 
fiber-reinforced plastic body used in 
the prototype is not sturdy enough 
for a production vehicle. The FEV 
and its lithium-ion batteries still 
need work before they really hit the 
road.—Dennis Normile 
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ADVERTISEMENT 


Let the 
NorthStar Lantern 
Light Your Way 


For nearly 100 years, The 
Coleman Company has been helping 
millions of campers get the most out 
of the great outdoors by providing the 
right equipment. 

Now, Coleman has taken its most 
famous product, the lantern, and given 
it its most significant redesign in dec- 
ades. The result is the new NorthStar’ 
2000 Dual Fuel" Lantern, the most 
user-friendly gas lantern ever made. 

It's also the brightest Coleman gas 
lantern ever, more than 20 percent 
brighter, yet fully adjustable. 

The NorthStar features: a push- 
button electronic ignition for match- 
less lighting; an easy-to-attach tubular 
mantle with no strings to tie; a wide, 
skid-resistant base for stability; a pro- 
tective globe guard; and a new pump 
system that indicates when the proper 
operating pressure has been reached. 

Rugged. Depend- 
able. Easy to use. 
What else would you 
expect from Coleman? 

So the next time 
you want to brighten 
up your part of the 
great outdoors, look to 
Coleman and the new 


NorthStar. 
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Engine Oil Cleaner 
Hollow ; Oil discharge 

THE STANDARD 3,000- spindle КЩ, ||| f torotor — 
mile oil-change interval p" / n. | | [ О, 
could be extended to je PN a хе Hi Bom yet 
60,000 miles with a new АТВ. Wi à daa ni ee i1 
British centrifugal oil Bn us ас Васк of 
cleaner. The device also of- ; AE ww аа 
fers increased engine dura- s e И 

о engine Drive chamber 


bility through a dramatic 
reduction in component 
wear, including piston rings 
and cylinder liners. That's 
the promise of a car-size centrifuge 
developed by T&N Bearings Group 
(Manchester, England), which has 
adapted its 30-year-old technology 
for big truck and marine diesels. 
The centrifuge outwardly re- 
sembles a conventional paper filter 
cartridge, with a domed casing en- 
closing a rotor like an inverted cup 
centered on a hollow spindle. En- 
gine oil pumped at around 50 psi 
through the spindle shoots out 
through two tangential nozzles at 
the base of the oil-filled cup, spin- 
ning it at 10,000 rpm. Centrifugal 
force flings the oil against the ro- 
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The principle of centrifugal force is used to clean oil for 
up to 60,000 miles, filter inventors say. 


tor's inner wall, where microscopic 
solids form a hard film. 

The oil streams down the cylin- 
der wall and returns to the 
crankcase. From there it is pumped 
to the engine through a full-flow 
metal screen filter. Combining a 
centrifuge for sub-micron cleansing 
with a washable particle filter pro- 
vides virtually service-free filtra- 
tion, says T&N. The company’s 
tests show that oil-change periods 
can be safely extended to 60,000 
miles. An added benefit is minimiz- 
ing the disposal of used engine 
oil—a toxic waste.— David Scott 


Self-Cleaning Windshield 


SQUEEGEE GUYS, beware. The 
grime on American windshields 
could someday vanish. By itself. 

А new titanium-dioxide wind- 
shield film developed at the Univer- 
sity of Texas uses sunlight to 
automatically and continuously 
burn off carbon-based debris. The 
inexpensive coating can obliterate 
dust motes, greasy fingerprints, 
even streaks of motor oil. ^In four 
hours," says chemical engineer 
Adam Heller, “you would see noth- 
ing. We initiate, with light, a com- 
bustion-type reaction." 

After sticky carbonized deposits 
are removed, Heller notes, sand and 
other inorganic grit particles are un- 


able to adhere. “You will blow them 
off the windshield as you drive,” he 
says. However, the powerful film is 
not strong enough to dissolve a well- 
smushed fly. "The ultraviolet light 
we need will not pass through the 
insect," Heller concedes. Not to lose 
hope, though. *If you wipe away the 
[body of the] insect, its residue will 
be removed by this process." 
Heller's original area of inter- 
est—and one he is still developing— 
was to use titanium dioxide to sop 
up oil spills. But he had long sought 
a much broader market. The prob- 
lem was finding a situation in which 
energy was plentiful. And then he 
finally realized that the majority of 
cars are parked outdoors in broad 
daylight.—Mark D. Uehling 
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Nolin takes the edge off a chaotic 
work week like a nice, long afternoon outside. 
So the next time you're feeling a little stressed, try thts: 
throw some sandwiches in a Coleman" picnic pack. 
Put your camera in one of our daypacks. 
Then toss both in a comfortable RAM-X” canoe. 


Pretty soon youll find yourself out in the middle of a quiet, 


glassy lake. And your worries will be lost somewhere © m 
_ back on shore. Call 1-800-685-5255 for 


a free copy of our new product guide. 
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Cleaner Buses 
with Biodiesel 
SINCE JUNE, a fleet of about 30 


shuttle buses at Boston's Logan Air- 


port have been running on a blend 
consisting of 80 percent diesel and 
20 percent "biodiesel" —vegetable 
oil or grease that could be recycled 
from fast-food chains. The fuel, 
called B20, offers significant air 
quality benefits, cutting emissions 
of carbon monoxide, particulates, 
and hydrocarbons by 20 to 40 per- 
cent compared to pure diesel. 

“It allows older diesel engines to 
comply with the Clean Air Act, 
which is a big advantage,” says 
James Ricci, president of Twin 
Rivers Technologies, the Quincy, 
Massachusetts, company that man- 


ufactures the biofuel additive. The 
alternatives—rebuilding the engines 
or buying new buses—are far more 
expensive. 

Ricci can’t see many drawbacks 
to his company's product, save for a 
“little french fry odor—hardly the 
worst thing in the world. It makes 
you a little hungry, I guess." 

Massport, the company that op- 
erates Logan Airport, is so pleased 
with the program to date that it is 
considering running some of its 200 
trucks on biodiesel, as well. “From 
an operational point of view, B20 
fuel is no different from regular 
diesel," notes Doug Wheaton, Mass- 
port's alternative fuel manager. "No 
infrastructure changes are required, 
which makes for a seamless transi- 
tion."—Steve Nadis 


10-SPILL 


Introducing the fuel can with smarts. 
The Smart-Fill™ Fuel Can from 
Briggs & Stratton. Its unique 
nozzle helps prevent messy spills 


and harmful emissions. The intelligent 
way to fill all your outdoor 
power equipment. For a retailer 

near you call 1-800 -233 -3723. 


EASY FILL WITHOUT THE SPILL. 
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Car Bodies Lose Weight 


AN UNUSUAL sandwich-layered 
steel saves fuel by cutting car body 
weight by 10 percent. There's no in- 
crease in production cost, and noise 
reduction is a spin-off bonus. Those 
are the findings of Renault, working 
with a group of European partners. 
In a second line of research, the Re- 
nault team reports a dramatic 25 
percent weight reduction in the Re- 
nault Clio, with a hybrid body struc- 
ture of aluminum and composites 
giving a 10 percent fuel saving. But 
admittedly, the material is too costly 
for high-volume cars like this top- 
selling hatchback. 

For the sandwich construction, 
two very thin sheets of steel are 
bonded together by a film of poly- 
mer adhesive. This is lighter and 
stronger than the usual sheet steel 
and can be formed in normal stamp- 
ing presses. 

Aside from lightness, the steel 
sandwich has natural vibration- 
damping, making weighty sound- 
deadening material in the body 
unnecessary. Another innovation is 
the assembly of body parts with 
epoxy adhesives, reducing the num- 
ber of spot welds by a quarter and 
eliminating up to 85 pounds of the 
mastic normally used to seal the 
joints after welding. 

The hybrid concept is primarily 
geared toward the future, though 
for limited-edition cars and “niche” 
models its advantages could even 
now outweigh the high material 
cost. Here, conventional steel body 
stampings are replaced by ex- 
truded aluminum sections formed 
as an inner space frame. These 
are combined with fiberglass-rein- 
forced composites for the dash 
panel and floor, with outer skin 
panels in sheet aluminum. In addi- 
tion to major cost benefits, this 
concept has a high energy-absorb- 
ing capability.—David Scott 
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Now you can get the 

career skills you need at 

home, in your spare time 
rer a million and a half people — across the 
tion and around the world — have enrolled 
th NRI to get started on the career they've 
vays wanted. Whether you want to enter an 
citing new career or open a successful 
siness of your own, NRI gives you the skills 
d tools you need to get started fast. For over 
years, NRI has been providing students with 
mprehensive lessons, practical hands-on 
üning projects, and the professional equip- 
ent they need for success. And we'll do the 


)nly NRI Gives You the Skills 
You Need To Succeed in 
'oday's Hottest Growth Fields 


| The Best | 
Value in Home ~ 
Study Today! x 


Study at Your Own Pace 


With NRI, you study in the privacy and 
convenience of your own home — with your 
personal instructor and NRI's team of 
dedicated professionals behind you every step 
of the way. Plus, you learn at your own pace — 
no crowded classrooms, no scheduling 
nightmares, no long weekend classes. Your 
lessons, projects, and equipment are delivered 
nght to your door, just when you need them. 


Take charge of your career! 


Send today for NRI’s free, full-color catalog, 
which describes every aspect of NRI's 
innovative training in Computer Programming, 


Microcomputer Servicing, Bookkeeping and 
Accounting, or another high-growth field. 
If the coupon is missing, write to NRI Schools, 


4401 Connecticut Avenue, NW, 
Washington, DC 20008. 


me for you. 


` Choose the Career That's Right for You 


cf Check one FREE catalog only 


H 


4 


O Computer Programming = Prepare for a 
high-paying career as you work with the latest 
programming tools: a 485DX4/100 MHz 
Multimedia PC with color monitor, 8 meg 
RAM, 540 meg hard drive, Windows 95, quad- 
speed CD-ROM drive, and more. You learn to 
write programs in BASIC, C, and Visual Basic. 


О Microcomputer Servicing = Learn to 
service today's computers as you get inside a 
486DX4/100 MHz computer system, with 8 
meg RAM, 540 meg hard drive, quad-speed 
CD-ROM drive, fax/modem, and more. Train 
with all-new Windows 95 plus diagnostic 
hardware and software for real-world 
troubleshooting experience. 


О PC Applications Specialist = You're 
guided from computer basics to advanced PC 
applications as you train with a powerful 
486DX2/66 MHz computer with 540 meg hard 
drive and fax/modem. Get word processing, 
spreadsheet, database management, and data 
communications skills as you master Microsoft 
Works” for Windows 95 software. 


о Word Processing ~ NRI gives you 
everything you need to launch a successful 
word processing business of your own, 
including a powerful 486DX2/66 MHz 
computer with 540 meg hard drive, fax/ 
modem, and Microsoft Word* software. 


O Bookkeeping and Accounting = Get the 
in-demand skills you need for advancement, 
part-time income, even a business of your own 
as you train with the 486DX2/66 MHz 
computer with 540 meg hard drive, fax/ 
modem, and Peachtree Accounting for 
Windows software included in your course. 


O Computer-Aided Drafting = Learn 
traditional drafting techniques, then move on to 
do the same kinds of drawings with greater 


speed and accuracy using the 486DX2/66 
MHz computer with 540 meg hard drive, fax/ 
modem, and AutoCAD LT* software included 
in your course, 


п Desktop Publishing with 

PageMaker = Learn how to design and 
produce brochures, ads, flyers, and eye- 
catching publications using a full-featured 
486DX4/100 MHz computer complete with 
Windows 95 and PageMaker 5.0 software — 
all yours to train with and keep! 

О Air Conditioning, Heating, 
Refrigeration = NRI shows you how to 
make money as an HVAC technician. Training 
includes a system analyzer, electronic halogen 
gas leak detector, vacuum pump, and more 
professional tools. 

О Automotive Servicing = Get the 
technical know-how to become a certified 
mechanic, and save money fixing your own 
vehicle, too. Course covers recent innovations 
and includes real-world tools, yours to train 
with and keep. 


MHz multimedia computer with 16 meg RAM, 
540 meg hard drive, and Windows 95! 


NEW! Associate Degree Programs - If 
you have a high school diploma or GED, you can 
become an Associate of Applied Science (AAS) 
through NRI's new degree programs. 


Q Associate Degree in Accounting — 
Coursework covers everything from 
communications to business mathematics and 
computerized accounting techniques. Plus, you 
master Peachtree Accounting for Windows 
software using your own computer or the 
486DX2/66 MHz computer offered through the 
program. 

Q Associate Degree in Business 
Management - Program prepares you fully 
for a career in any business. Coursework 
covers business management, business law, 
marketing, and more. Plus, using the 486DX2/ 
66 MHz computer offered through the program 
or your own PC, you master Microsoft Office, 
the popular software suite that includes full- 
length versions of today's top business 
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О Small Engine Repair - There's big programs. 


money in small engine repair! Service mowers, 
garden tractors, motorcycles, snowmobiles, 
and outboards with confidence and ease. Your 
hands-on training includes a 5 hp engine, 2kW 
alternator, and more. 

О TV/Video/ Audio Servicing = With 
hands-on projects using state-of-the-art 
equipment, you learn the professional 
troubleshooting skills you need to make a 
handsome profit repairing today's TVs, VCRs, 
and audio systems. 


Q Networking with Windows NT - Get City 
first-hand experience with Windows NT 
networking software as you train for a top- 
paying career evaluating, implementing, and 
installing Local Area Networks (LANs). Best 
of all, you train with a fully loaded 486DX4/100 


4401 Connecticut Avenue, NW 
Washington, DC 20008 
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A Division of The McGraw Hill Companies 


Accredited Member, Distance Education and Training Council 0452-0496 
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crashes, they 


to blame. 


Miscommunication be- 
tween English-speaking 
pilots and a Spanish- 
speaking air-traffic con- 
troller proved fatal in the 
mountains near Cali, 
Colombia. 


By Jerome Greer Chandler 
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7:01:15 


When people go 


looking for the 


causes of aircraft 


usually find someone 
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T'S THE END OF 4 FORGETTABLE FLIGHT, an unremarkable dav. 


Over the cabin PA comes a litany vou've heard a hundred times be- 


fore. It is delivered with the kind of casual authoritv only an airline 


pilot can muster. “Folks, from the flight deck. We should be on the ground 


in bout 10 more minutes. Uh, sunny skies, little hazy. Temperature, tempera- 


ture's ah, 75 degrees. Winds out of the west around 10 miles per hour. Cer- 


tainly 'preciate you choosing USAir for your travel needs this evening; hope 


you ve enjoyed the flight. Hope you come back and travel with us again.” 


You vawn to equalize pressure in vour ears. Muted clicks and snaps ripple through the cabin as fel- 


low passengers stow laptop computers and return their seat backs to the upright and locked position. 


[he high priests of technology have brought vou safely home again. 


In reality, vou and 131 other souls onboard Flight 427 
have less than three minutes to live. 

At /:02:3/ p-m., the coc kpit voice recorder registers cl 
sound similar to three fast electrical clicks, Capt. Peter 
Germano exclaims. “Sheez.” More mechanical sounds 
fill the cockpit. Germano inhales, and exhales quickly. 
Thump. “Whoa,” he says. Clicketv click. “Hang on.” 

Ihe Boeing 737-300 is rolling—inexorably —to the left. 

\ strange sound shudders through the craft, presaging 

an aerodynamic stall. The forces that make flight possible 
evaporate. “What the hell is this?” asks Germano. 

"Oh God,” he implores as the craft nose-dives. “Pull,” 
exhorts Germano. “Pull.” At 7:03:22.5—three-tenths of a 
second before the twin engine jet buries itself in the 
eround-—the voice recorder registers a final word from 
the cockpit: “No.” 
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In 1994, 264 people died in commer- 
cial airline accidents in the United 
States. Half of them were onboard US- 
Xr Flight 427 when it crashed on ap- 
proach to Pittsburgh on September 5. 

More recently, tragedy struck two 
Boeing 75 75. On February 6, a charter 
flight had just left the Dominican Re- 
public when it crashed into the Atlantic 
some 13 miles off-coast. All 189 passen- 
gers and crew were presumed dead. 
Conclusive evidence of the cause 
awaited recovery of the flight data reco- 
erder—sunken 7,000 feet beneath the 


ocean. Less than two months earlier, on 
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December 20, 1995, American Airlines Flight 965 
crashed into a mountainside en route to Cali, Colombia. 
Only four of the 164 people aboard survived. 

Heading down a narrow valley in the Andes, the pilots 
of Flight 965 thought that a Spanish-speaking air-traffic 
controller had cleared them directly to the airport, and 
they punched in the autopilot code that would take them 
there. In reality, the controller intended the plane to 
head for the airport only after passing another check- 
point. By the time the pilots realized they were off 
course, they were closing in on a steep ridge that jutted 
into the valley. 

"Terrain, terrain...pull up, pull up," announced the au- 
tomatic warning system. But even at full throttle, the 
plane failed to clear the ridge. 

Despite these recent disasters, commercial aviation 
overall has become safer. National ‘Transportation Safety 
Board statistics show that in 1982, airliners with 30 seats 
or more (for the most part, that means jets), recorded 
0.058 accidents per 100,000 departures. The number 
dipped to 0.013 in 1993. In 1994, the tally was 0.049. 

Earl L. Wiener, an aviation researcher at the Univer- 
sity of Miami, puts those numbers into perspective. In 
the U.S., he says, “There are 15,000 to 20,000 takeoffs a 
day. Half a billion passengers a year, in a hostile environ- 
ment, get to their destination quickly and safely." 

Impressive perhaps, but not good enough. For all the 
recent accomplishments— better aircraft, more reliable 
engines, improved regulation of commuter airlines—air- 
planes still crash. Experts believe we've reached a critical 
plateau in aviation safety, a point we must push beyond if 
we're ever to attain the mythical goal of *zero accidents." 

"We've solved the [causes of] easy accidents," contends 
Clint Oster of Indiana University, co-author of the book 


Why Airplanes Crash. А former research director for the 
President's Aviation Safety Committee, Oster says that 
problems such as engines quitting, aircraft flying un- 
knowingly into severe weather, and midair collisions have 
been all but eliminated. "So what happens," he contends, 
"is that we're getting into much more complicated kinds 
of accidents. It takes a much more unusual set of circum- 
stances to lead to a plane actually crashing." 

None more unusual than USAir 427. No one knows 
why that 737-300 rolled over on its back and died. Some- 
how, the rudder radically deflected to the left. Was it 
wake vortices wrought by the wingtips of a Delta 727-200 
flying ahead of the 737? Such miniature horizontal “tor- 
nadoes" have been known to throw smaller craft out of 
control—but not a beefy 737-300. 

- Perhaps the rudder system was to blame. Boeing has 
tallied 187 possible incidents involving malfunctions of 
the jetliner's yaw damper, a mechanism attached to the 
rudder that prevents the airplane from fishtailing. But 
company spokeswoman Liz Verdier says, "There's no way, 
even if it fails," that a yaw damper could flip a 737. 

Last fall, the Safety Board tried to duplicate the crash 
circumstances, flying a 737 in the wake of a larger 727. 
When the twin-engine jet hit the wake vortex produced 
by the larger 727, it rolled 60 degrees. Michael Carriker, 
Boeing's senior engineering 737 project pilot told the 
Safety Board that the seven-three rolled at a rate of 36 de- 
grees per second. That's some 12 times faster than the 
autopilot is programmed to roll the aircraft when banking 
for a turn. The tests have shed light on the fatal plunge 
of Flight 427. But the specific link between vortex en- 
counter and rudder deflection remains a mystery. 

It’s a mystery with far-reaching implications. Approxi- 
mately 2,600 737s are in use worldwide. Different models 
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of the popular twinjet have safely logged 55 million 
flights. While a number of 737s have crashed over the 
years, only two accidents have investigators really wor- 
ried: the one at Pittsburgh, and the March 3, 1991, crash 
of United Airlines Flight 585. It too was on approach, this 
time to Colorado Springs. It too flipped over on its back. 
Twenty-five died. Five years later, investigators still don't 
know why. Since Flight 427, Boeing engineers have spent 
almost 100,000 man-hours trying to make sense of it all. 

One of the things 737 investigators are concerned 
about is not having enough information. Flights 427 and 
585 were fitted with older Digital Flight Data Recorders, 
so-called “black boxes.” The data recorder in the tail of 
the USAir 737-300 measured only 11 flight parameters. 
The device on the United 737-200, just five. Neither kept 
track of the rudder position. 

A clearly frustrated Safety Board recommended that 
the FAA see to it that all 737s were wired with more so- 
phisticated data recorders by the end of 1995. The Air 
Transport Association, an industry trade group, labeled 
the timetable “unattainable.” The FAA, while supporting 


new digital recorders, refused to go along with the Safety | 


Board's "aggressive" target date. [For details on the new 
recorders, see page 55.] 


It's 53 days after Pittsburgh. An American Eagle ATR- 
72 is heading from Indianapolis to Chicago O'Hare. Flight 
4184 departs an hour and 18 minutes late on October 31, 
1994. Weather in the Windy City is wretched. At 3:45:48 
p.m., pilot Orlando Aguiar turns on the cabin PA: 

"Well folks, once again this is the captain... You're uh, do 
regret to inform that, air-traffic control has put us in a 
holding pattern up here. We're holding for about 20 min- 
utes out of Chicago but, uh, I guess the congestion an' traf- 
fic’s continued....I do apologize for all these delays." 

To steady the flight, the crew lowers the flaps to 15 de- 
grees. On autopilot, the craft wallows along in the clouds at 
10,000 feet. At 3:56:27.8, air-traffic control clears Flight 
4184 to descend to 8,000 feet. A minute later, the crew re- 
tracts the flaps. All hell breaks loose. "Oh," says Aguiar. 
“Oops,” exclaims First Officer Jeffrey Gagliano as the prop- 
jet rolls wildly to the right and the nose pitches up. The 
voice recorder registers three thumps followed by rattling. A 
trio of rapid chirps follows, indicating the autopilot has dis- 
connected. The Eagle corkscrews, nose down. Capt. Aguiar 
tries to coax some sanity out of what's happening. “Alright 
man....Mellow it out,” he tells Gagliano. “Nice and easy.” 
“Terrain, whoop, whoop!” warns an electronic voice. The 
terrain in question is a soybean field near Roselawn, Indi- 
ana. At 3:57:56.6, Gagliano concedes the short, terrifying 
fight: “Aw....” A tenth of a second later, his last word is 
truncated by a loud crunch. 


Thanks to a data recorder that logged more than 100 
parameters, including the critical position of the flight 
controls, investigators not only know what killed the 68 
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Parts That Fall Apart 


ALTHOUGH THEY havent yet been 
linked to any commercial air crashes 
in the United States, bogus aircraft 
parts threaten air safety. A. Mary 
Schiavo, the inspector general for 
the Department of Transportation, 
told a Senate subcommittee in May 
1995 that "suspect unapproved parts" 
could have "potentially devastating consequences. 

There are different species of suspect parts: counter- 
feit parts, substandard parts, and parts not manufactured 
in compliance with FAA regulations. Schiavo says the 
parts began to proliferate when high prices "made it ex- 
tremely lucrative for unscrupulous parts manufacturers to 
prey on airlines experiencing huge financial losses." 

In response to criticism from Schiavo and Congress, 
the FAA last August announced the creation of a special 
task force to "thoroughly review the issue of unapproved 
aircraft parts." Law enforcement and aviation officials will 
be represented on the panel. The move follows another 
FAA initiative, one that creates an industry-operated au- 
thorization program for those who broker and distribute 
aircraft parts. 

The deadliest crash attributed to unauthorized parts 
occurred in September 1989 when a Norwegian Convair, 
manufactured in the United States, crashed at sea, killing 
52. The tail fell off in füght. Bogus parts have also con- 
tributed to a number of general (private) aviation 
сгаѕпеѕ.—Ј. 6. С. 


people onboard, they think they have a good idea why it 
happened. Although as of this writing the Safety Board 
has not yet issued a formal probable cause, with almost 
unprecedented speed it found the most likely culprit— 
and the key accomplice. Ice, and the crew's reliance on 
the autopilot, most likely felled Flight 4184. 

The “upset” was apparently triggered when the flaps 
were retracted. This changed the airflow over the wing. 
Lift, which holds an aircraft aloft, is predicated on the 
differential flow of air over and under a wing. Look at the 
cross-section of an airfoil. It's rounded on top, somewhat 
flatter on the bottom. Air passing over the top takes 
longer to travel to the wing's trailing edge than does the 
air underneath. Because the air on top is "thinner," a vac- 
uum is created. Higher pressure below it lifts the wing. 

Ailerons are rectangular devices fitted on the trailing 
edge of wing tips. They control roll. In testimony before 
the Safety Board, Andre Bord, chief engineer for the 
ATRs, said a buildup of ice could cause “aileron aspira- 
tion.” When ice disrupts the airflow over the wing’s upper 
surface, a vacuum can form beneath the airflow, which 
can snatch the ailerons out of position. When the Eagle’s 
flaps were retracted, the theory goes, airflow aerodynamics 
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were changed enough to 
cause aspiration. 

After Roselawn, the 
FAA temporarily prohib- 
ited ATRs from flying in 
known icing conditions. 
(After the installation of 
larger deicing boots on 
the remaining 175 ATR- 
42s and 72s flying in the 
United States, the agency 
lifted the ban.) It also told 
pilots to turn off the au- 
topilots when encounter- 
ing freezing rain or 
drizzle. That's critical. 
When a pilot “hand flies” 
an airplane, he can liter- 
ally feel aerodynamic 
changes. With an autopi- 
lot, the human pilot is 
out of the loop. 

Case-in-point: April 
29, 1993. Continental 
Express Flight 2733 is 
bound from Little Rock, 
Arkansas, to Houston. 
The autopilot controls 
the EMB-120 propjet 
as it climbs toward a 
cruising altitude of 22,000 
feet. So relaxed is the | 
Captain that a passenger 
notices that he's propped a foot on the console. 


At 3:32:28 p.m., the first officer remarks, "We're not 
climbin' very fast." "Heavy, really heavy," answers the pilot. 
They exchange a joke. Then: "Hang on. Somethin' ain't 
right," says the captain as the propjet approaches 17,000 
feet. At 3:33:16.8, the autopilot disconnect warning sounds. 
The pilot calls for "Airspeed." The sound of a stall alert 
pierces the flight deck. "Hang on," says the startled captain. 
"Hang on." 


This time, they do. After plunging 12,000 feet, the crew 
gains enough control of their crippled aircraft to manage 
an emergency landing at Pine Bluff, Arkansas. Thirty peo- 
ple are onboard Continental Express 2733. All walk away. 
The Safety Board report concludes that "the probable 
causes of this accident were the captain's failure to main- 
tain professional cockpit discipline, his inattention to 
flight instruments and ice accretion, and his selection of 
an improper autoflight vertical mode." 

Are pilots developing a "set it and forget it" attitude in 
which technology transcends basic airmanship? Some ex- 
perts think so. "As airplanes become more and more so- 
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phisticated, as they make 
use of more and more 
computer capabilities," 
says Clint Oster, “how do 
we keep up?" 

In some respects, automa- 
tion has made flying safer. 
“It can help pilots do 
things better than they do 
manually," says R. John 
Hansman, director of the 
Aeronautical Systems 
Laboratory at MIT. But 
"as the automation has 
become more sophisti- 
cated, it has become 
more complex. And now 
we're seeing people have 
some problems with the 
complexity." 

* February 14, 1990. An 
Indian Airlines Airbus 
A320 crashes on landing 
at Bangalore. Ninety die. 
An Indian government re- 
port concludes: "The air- 
craft could not sustain the 
approach and also could 
not maintain the [re- 
quired] speed because the 
engines were at idle 
thrust." Why? There was 
apparent confusion as to 
which “mode” the craft's high-tech autopilot was in. 

* January 20, 1992. An Air Inter A320 on approach to 
Strasbourg, France, goes down. Eighty-seven fatalities. 
Evidence suggests that the crew inadvertently told the 
computerized twinjet to descend at 3,300 feet per minute, 
rather than on a far tamer glide slope of 3.3 degrees. 

Most automation accidents occur when airplanes are 
landing or taking off. In the vertical channel, to descend, 
the autopilot pitches the nose down or reduces power. 
The opposite happens when climbing. *Sometimes it's ap- 
propriate to control with pitch," says Hansman. “Some- 
times it's appropriate to control with power." That's where 
things can get tricky. 

Instrumentation tells pilots what vertical *mode" the 
autopilot is in, but it doesn't communicate "the implica- 
tion of that mode" terribly well, says Hansman. Will the 
airplane descend too fast and touch down short of the 
runway—or will the nose pitch up too steeply, bringing 
on a stall? 

Today's advanced cockpit displays show the pilot what 
will happen when he chooses a specific horizontal autopi- 
lot setting. These displays help crews steer around storms 
and plot the fastest routes from point A to B. But commer- 
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cial airliners aren't fitted with vertical displays. Hansman 
and research assistant Sanjay Vakil are working on the 
software modifications to change that. But it won't hap- 
pen anytime soon. The software's not mature. And, says 
Hansman, an airline's decision to outfit its fleet will be 
made on a cost/benefit basis. To put this in context, U.S. 
airlines have lost $15 billion since 1990. 

Refining the man/machine interface is important. But 
the root cause of most airline accidents continues to be 
something far more fundamental: human fallibility. From 
1959 through 1994, 73.3 percent of commercial-jet acci- 
dents worldwide were caused by the flight crew, says Boe- 
ing, which maintains perhaps the most comprehensive 
registry worldwide of jet crashes. Consider recent history: 

e July 2, 1994. A 70-knot (about 80-mph) wind shear 
slams USAir Flight 1016, a DC-9-30, into the ground at 
Charlotte, North Carolina. Thirty-seven people die. The 
Safety Board cites as the prime probable cause "the flight 
crew's decision to continue an approach into severe con- 
vective activity that was conducive to a microburst." 
Downdrafts of air up to 2!/ miles wide, microbursts may 
occur during thundershowers. 

* December 13, 1994. American Eagle Flight 3379 
crashes short of the runway at Raleigh/Durham, North 
Carolina. Fifteen people perish. According to the Safety 
Board pilot error was the cause. While the crew busied it- 
self with a suspected engine problem, the Jetstream 32 
propjet went out of control. Ironically, both powerplants 
were working normally. Capt. Michael Patrick Hillis, 
who died in the crash, had been forced to resign from his 


previous position at Comair because of poor piloting skills. 
Much has been done in recent years to cut “human 
factor" accidents. Although no federal regulations require 
airlines to provide training for emergencies, some airlines 
are teaching pilots how to react to the unthinkable. 
Advanced flight simulators—costing tens of millions of 
dollars—duplicate emergency situations on the ground 
that can cost lives in the air. The effort has paid off. Over 
the last 10 years, the percentage of flight-crew-caused acci- 
dents is down somewhat [see chart]. But at the heart of 
most airline crashes, you'll still find someone to blame. 
The General Accounting Office has recently launched 
a study of the FAA's human factors program. "As the tech- 
nology has improved, and as planes have improved, one of 
the things that people have been looking at is the source of 
accidents," says Marnie Shaul, an assistant director at the 
government watchdog agency. The human factor, she con- 
tinues, "has become increasingly more important." 
Ultimately, it is human beings—our reactions and our 
interactions with the intricate machines we design—who 
determine the safety of commercial aviation. "The thing I 
worry about," says Oster, "is that [people] have a history of 
chasing headlines." Stories about Crash A focus on ice. 
Crash B, wind shear. Crash C, the flame retardancy of the 
overhead bag-storage bins. The topics are journalistically 
sexy and rife with controversy. They are also, believe many 
men and women who make safety their profession, disas- 
trously diversionary. *I think that as the causes of acci- 
dents get more complicated," says Oster, "it's going to get 
a lot more costly for us to chase the wrong stuff." <> 


How Black Box Flight Recorders Help Solve Crash Mysteries 


THE LATEST black boxes— which are really bright orange— 


are better tools for deciphering crash causes. Older data 


recorders noted some half-dozen flight parameters, such as 
speed, direction, and altitude over sea level; today's devices 


This solid-state device records 25 hours of data. 

To ensure recovery after a crash, a sturdy, insulated 
housing protects the unit from impact, fire, and 
seawater. 


can record more than 100 parameters, including throttle 
position, altitude over terrain, and outside air temperature. 
Although most data recorders still use magnetic tape, federal 
rules may soon call for more reliable solid-state devices. 


Up to 2 hours of voice 
recordings fit on this 
solid-state device. Like 
the flight data recorder, 
it has a protective 
housing to ensure 
recovery. 


This unit's crucial role is 
gathering data from 
instruments and transmitting it 
to the digital flight data 
recorder for solid-state storage. 


Source: AlliedSignal Aerospace 
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Aspiring young racers count on the Players Ltd./ Toyota Atlantic Championship to send them on to the PPG 
IndyCar World Series, whose challenging circuits include Miami, Long Beach and Monterey. Since all Atlantic drivers 
command the same 240-horsepower multi-valve loyota engines, victory answers to pure driving skill. No wonder past 

Atlantic stars like Villeneuve, Rahal and Andretti were delivered right to IndyCar’s doorstep. And, all this 
legend-making action is packed into a box — your TV. Pick it up Sundays on ESPN 2. 
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THE TECHNOLOGY OF RACI'NG 


PHOTOGRAPHED BY JOHN B. CARNETT 


BY THE TIME the national anthem 
plays, no one's thinking about all the 
preparation and hard work. They're 


An IndyCar driver describes the thinking about how to pass the guy in 


front of them, and if there's nobody 
delicate balance of high tech- іп front, they' re thinking about how to keep it that way. 
The start of a race is like a cavalry charge, and if 
nology and a racers instinct. you're back a few rows you've got to be cautious. That's 
where experience helps. At a track like Portland's, for 


Rahal team driver 
Bryan Herta tests 


_the new Mercedes- | 
powered Reynard 
chassis in a pre- 
season session aum 
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example, you'll have five or six cars 
trying to get into that first chicane si- 
multaneously. That just doesn't work. 
No one's ever won a race at the first 
turn, but a lot of drivers have lost 
races there. 

In a start like that, ГЇЇ wait for 
things to settle down for a half-lap or 
so before I try to improve my position. 

Besides going as fast as possible 
without abusing the car, I’m focused 
on my primary objectives: 

Number опе, | want to make sure I 
finish the race with as high a point to- 
tal as possible. When we won our 
championships, we averaged about a 
fifth-place finish per race, and we'll 
have to do at least that well in '96. A 
DNF—“did not finish" —is deadly for 
a championship. 

Number two, I want to be in posi- 
tion to win the race during the closing 
laps. Leading all the way is great, but 
the only lap you really need to lead is 
the last one. 

When you're racing to win, you'll 
have to make tough passes on the 
track. That's not too difficult when 
you're overtaking someone who's one 
or more laps down, because he's oblig- 
ated to let you by. You just hope he's 
watching his mirrors. 

But when you're fighting for posi- 
tion, you expect a lot of resistance. 

Passing always means risk, and I 
think that's truer now than, say, five 
years ago. For one thing, the competi- 
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| Bobby Rahal, at 

| ease (above) and 
in his "office" (below, 
right), shares the 
driving with team- 
mate Bryan Herta 

| (below, left). 
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"The cars are punching a pretty 
good-sized hole through the air | 


tion 1s a lot keener— nobody has a 
clear edge. For another, there are 
more young drivers and more ag- 
gressive driving—wheel banging, 
that sort of thing. More aggressive 
isn't necessarily faster, and banging 
wheels with someone is a good way 
to break something in the suspen- 


sion, wind up with your car stuck in 
the fence, or both. 

So passing is risky, and it's also 
time-consuming. 

Basically, there are three ways to 
pass another car: 

The first is in the braking zones. 
Get as close as you can to the other 
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guy going down a fairly long straight— 
the front straight at Road America, 
for example—and then wait a little 
later than he does to start braking. 
You hold your breath a little, because 
timing is critical. If everything goes 
well, you position your car inside his 
near the apex of the turn, and he has 
to give you room, 

The second technique is to exit a 
corner faster than the car ahead of 
you. Maybe his car isn’t handling 
quite as well as yours; for example, 
he’s getting some understeer so he 
can’t accelerate as soon as you can. 
That gives you a chance to get next to 
him before you hit the braking area, 
which cuts down on some of the late- 
braking drama. 

Finally, there’s drafting. On fast 
tracks, the cars are punching pretty 
good-sized holes in the air, creating a 
partial vacuum behind them. When 
your car enters that zone, it actually 
gets sucked along and your speed 
picks up considerably. 

We can improve the car’s perfor- 
mance during the race. You don’t see 
guys running around adjusting things 
from the outside, because the con- 
trols are all inside the cockpit. 


„entering that zone, your car 
actually gets sucked along." 
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Telemetry reports are Ж _ 
studied (above, left), a 
while the drivers add 

input (above, right). 


2 At speed (Below, left), = х= 
_ up to 100 channels of ш, 
data are fed to techni- sz: 
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We can alter the stiffness of the 
front and rear sway bars, to change the 
car's roll stiffness. We can make small 
adjustments to the corner weights, to 
change the car's cornering perfor- 
mance, perhaps to eliminate an under- 
steer problem. That kind of capability 
helps a lot, because the car's cornering 
will change as a set of tires goes from 
fresh to used up. 

Front-to-rear brake bias is also cock- 
pit adjustable. If I find that the rear 


mn Ccians in the pits. 
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brakes are locking up before the fronts, 
for example, I can adjust the brake pro- 
portioning valve for a little more hv- 
draulic pressure to the front. Opti- 
mizing brake performance may give 
you a tenth of a second advantage, and 
any improvement that adds up to a 
consistent tenth of a second per lap is 
significant in this kind of racing. 

Tire pressure is another adjust- 
ment. If track conditions change, say it 
starts getting hot- 
ter, we'll lower the 
pressure in the 
next set of tires 
that'll go on the 
car. Even a half- 
pound psi can 
make quite a 
difference here. 

Of course, the other drivers know 
these techniques as well as I do. So re- 
ally, most passing is a matter of being 
in position to take advantage of any 
opportunity your opponent offers 
you. He makes a little mistake, you 
see a little hole, and you go for it. 

But that maneuver has to be very 
carefully calculated. If someone 
makes a mistake during a pass, both 
of you could be out of the race. 

| race to win. But I start the sea- 
son with the goal of winning the 
championship, and that objective dic- 
tates everything we do. Ф 
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be the most competitive 


in IndyCar history. 


This year promises to 


Seven teams stand out, 


| fielding the top drivers and the newest 
technology, in cars representing most 


engine and chassis combinations. 


Hans 1995 chassis was a Lola; he 
4; nas switched to a Reynard this season. 
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TEAM RAHAL 


DRIVERS: Bobby Rahal— 
#18 Miller Reynard-Mer- 
cedes; Bryan Herta—#28 
Shell Reynard-Mercedes 


RAHAL HAS CHANGED FROM 
a Lola to a new Reynard 
chassis. The car is pow- 
ered by a more powerful 
Mercedes V8 race engine, 
also new. 


ACING == 
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DRIVERS: Juan Manuel Fan- 
glo 11—#36 All American 
Racers Eagle-Toyota; P.J. 
Jones—#98 All American 
Racers Eagle-Toyota 


THE EAGLE MK-V IS THE ONLY 
American-bullt chassis on 
the IndyCar circuit, pow- 
ered by Toyota's new Indy 
car engine. It’s been 15 
years since an Eagle won 
an IndyCar race, and it 
wasn't until the end of 
last October that the Toy- 
ota engine was run in the 
car. AAR will have the en- 
gine, Toyota's first Indy 
car powerplant, strictly to 
themselves until mid-sea- 
son, when the Arciero- 


Wells team will also get it. 


dyGar Preview 


DAN GURNEY'S ALL 


AMERICAN RACERS 


WITH A new car (the Eagle 
MK-V), a new engine (Toy- 
ota's brand-new Indy V8), 
and an organization that's 
been away from IndyCar rac- 
ing for 10 years, Dan Gur- 
ney's AAR team is relying on 
an extensive testing program 
and two talented drivers. 
Juan Manuel Fangio II, 
nephew of the late five-time 
world champion, will start 
the season with one of the 
team cars. Later in the year, a 
second car is expected, which 
will be driven by PJ. Jones. 
Jones, son of Indy legend Par- 
nelli, was Fangio's teammate 
when the two dominated 
GTP (Grand Touring Proto- 
type) racing with their Gur- 


ney Toyota turbo-four prototypes. The energetic 
and competitive Gurney is himself the winner of 
seven Indy races, all in custom-built Eagles. 


TAKE A CLEAR-THINKING, ultra-smooth driver with three PPG Cup 
Championships who's starting his own team, add a young talent with a 
proven record as a teammate, plug in a changeover to a new chassis, and 
you've got Team Rahal. 

The team name, teammate, and chassis (Reynards in place of Lolas) 
may be new, but the management and crew that helped Rahal to third 
place in total points last season are largely unchanged. Rahal is running a 
more powerful version of the Mercedes-Benz Indy engine, the IC 108C, 
and is conducting an ambitious preseason testing schedule. 


Rahal has a new position as sole owner of the team; he'll also be challenged by his role as 
mentor. Bryan Herta should be an apt pupil. Last year, driving for Chip Ganassi in his first full 
IndyCar season, Herta qualified on the front row three times. Rahal didn't win any races in 
1995 but his consistency —12 times among the top 10—enabled him to amass 128 points. 


ILLUSTRATIONS BY LARRY CORY/ART STAFF, INC. 
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DRIVERS: Andre Ribeiro— 
#31 LCI Lola-Honda; 
Adrian Fernandez—#32 
Tecate Beer/Quaker 
State О Lola-Honda 


TASMAN HAS SWITCHED 
from Reynard to the Lola 
196/00 chassis, pow- 
ered by the Honda V8 
and using Firestone tires. 


have been last year's best race. 
Staffing has been increased, 
partly to handle the group's new 
three-car Marlboro Latin Amer- 
ica Team in Indy Lights. Fer- 
nandez's experience in Lolas should serve 
Tasman well. Tasman's owner Horne was the 
team manager for Bobby Rahal when he took 
the PPG Championships in 1986 and 1987. 


MARLBORO 
TEAM PENSKE; 


HOGAN-PENSKE 
RACING 


DRIVERS: Al Unser J.—$2 — [S THIS the sport's first virtual super- 


T Mi team? Though these are two separate 
Marlboro Penske Mercedes; and distinct units, they count Roger 
Emerson Fittipaldi—#9 Penske and common sponsorship as 
—— links. Both teams have access to the 

ALL THREE DRIVERS ARE same top-line equipment and are based 


running the latest Nigel 
Bennett-deslgned Penske 
chassis and the Mercedes- 
Benz IC 108C, a more 
powerful engine than the 
V10 Mercedes Formula 
One on which it's based. 


out of Penske Racing's Reading, Pa., 
shop. Paul Tracy's return to Team 
Penske after a season with Newman/ 
Haas reunites the driving triumvirate 
that dominated the '94 season. 

Carl Hogan is the majority owner of 
Emerson Fittipaldi's team. Emmo, the sport's elder statesman 
at 49, has 22 wins so far. Al Unser Jr. is the winningest (31 vic- 
tories) racer on the circuit; he'll be adding to that tally. The 
hard-charging Tracy will be a spur to Al Jr. while earning some 
wins of his own. Last November, during a tire test at Indi- 
anapolis, Tracy demonstrated his potential when he ran awe- 
some 233-mph laps in a '95 Penske-Mercedes. 

The real secret of this multinational conglomerate, though, is 
the folks on the other side of the pit wall and back in the race 
shop. As a group, they are the most professional, buttoned-down 
team—from truck drivers to software engineers—out there. 
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| TASMAN MOTORSPORTS GROUP 


COMING BACK TO INDYCAR last year after a highly successful two-season 
stint in Indy Lights, Steve Horne’s Tasman Motorsports was the sport’s “Little 
Big Team," nearly winning the Indy 500 with Scott Goodyear driving. 

In Phoenix, rookie Andre Ribeiro served notice of his capabilities with trap 
speeds of 202 mph on the one-mile oval. In August, he gave Tasman a solid vic- 
tory, winning from the pole in New Hampshire— Honda's first IndyCar win. 

This season, the young Brazilian is partnered with Mexican Adrian Fernan- 
dez, formerly of Galles Racing. Fernandez is starting his third full season in Indy 
cars. His top finish was a third in Michigan, a sizzlingly close contest that may 


NEWMAN/HAAS RACING 


CO-OWNERS Paul 
Newman and 
Carl Haas have 
stayed with the 
Ford/Cosworth 
powerplant, get- 
ting the new XD 


DRIVERS: Michael An- version. They hope that, with 


diretti —96 Kmart/Tex- some 900hp in the upper rpm 
aco/Havoline Lola-Ford/ ИЕ 

Cosworth; Christian Fitti 2185, it will match the 
paldi—#11 Kmart/Bud- Honda engine's strong oval- 
welser Lola-Ford/Cosworth track performance. 
NEWMAN/HAAS RELIES ON Their '96 Lola chassis in- 


cludes safety advances made 
in recent years: increased 
thickness in the cockpit area; 
higher cockpit sides with in- 
creased helmet padding; 
more room in the dash bulk- 
head area, to allow a driver to pull up his legs; 
molded panels that cover all sharp or hard surfaces 
in the cockpit; encapsulated wishbone inner 
mounts; a longer-nosed chassis; and longer sidepods. 
The Lola is made in England. 

Michael Andretti held the lead for the most laps 
in 1995 (a total of 478), but he was only 16th in laps 
completed. Christian Fittipaldi (Emerson's nephew) 
migrated from Formula One last season; his record 
does not quite reflect his ability because he hasn't 
had top-level cars. This year, it's up to team co-owner 
Carl Haas to provide both of them with robust ma- 
chinery and to make sure they don't sacrifice durabil- 
ity for higher speeds. Newman/Haas had three wins 
in '95: two with Paul Tracy, one with Andretti. Fitti- 
paldi's best finish was a second in the Indy 500. 


the Lola chassis, which 
made a great comeback 
last year after a dismal 
'94 season. With im- 
proved aerodynamics, the 
carbon-composite Lola 
T96/00 is new this year. 


Newman/Haas has upgraded to a 
more powerful Ford engine this year. 


AFTER 108 WINS, 11 NEW SPEED 
WE CAN HOLD OUR 


pong € with a few things | 
considerably heavier. 


RECORDS AND 39 POLE POSITIONS, 
HEADS UP HIGH. 


If you think our 1995 racing totals or our trophies are impressive, just wait. Because if you really want to be 
impressed by a season in which we won 16 racing championships, consider this: Every time we take another 
checkered flag, we use our race-winning technology as inspiration for the Ford you 


can drive. Now there's a concept that carries some weight. VVE RACE. YOU WIN. 
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No IndyCar at Indy 


А NEW RACING series in 1996 means 
that the track that gave Indy cars 
their name, the Indianapolis Motor 


CHIP GANASSTI'S Target | : 

| ini Speedway, will be hosting an Indy 
team switched this year 500 this Mav 26 without Fth 
from Ford/Cosworth to | D DE. 


IndyCar teams and drivers who race 
for Championship Auto Racing Teams 
(CART). The newly formed Indianapo- f 
| lis Race L | ing this | | 
. Formula One pilot, now i TREMAN ت‎ > —M нив 
) year's Indy 500, with cars built to the 
Une ar 60086, Alesan rules of last year's Indy cars. A sepa 
DRIVERS: Jimmy Vasser— — dro Zanardi. The only carryovers this year качкыны COURONNE US BE 
#12 Target Reynard-Honda; foe Conas are Hos Revnand chasis rate race in Michigan is planned the 
Alessandro Zanardl—#4 i тыз | same day, where CART-sponsored Indy 
Target Reynard-Honda which was the '95 series-winner—and dri- : | 
cars built to new rules will be com- 


ver Jimmv Vasser. n 
J : peting in the U.S. 500. 


Honda power, moved to 
Firestone tires, and 
brought in a new driver: 


sg Made cest ме With ‘Tasman Racing's switch to Lolas, 


nard to Indy car racing in this team is one of just two teams running 
1994. An early adopter of the hot Reynard-Honda-Firestone combi- 
the Ford/Cosworth en- ti TA HMM COMMUN NE d 
gine, Ganessi switched to ation this season. Vasser had two seconds 
Honda power for 1996. and two thirds last year, his first season 

with Target/Chip Ganassi Racing and his 
second full season in Indy cars. His fellow drivers voted him 
1995's most improved driver as recognition of his talent. 

The Reynard chassis was strengthened last year and got an im- 
proved gearbox—remedying an early-season weak spot. It has a 
stiffer cockpit and handling improvements—responding to the 
new regulations aimed at improving safety. 


| 
Recapturing the title: — 
tough without Villenueve. 


DANH R. BOTO 


— ieee 


DRIVER: Raul Boesel— #1 TEAM GREEN'S JACQUES Villenueve was PPG Indy 
ма кан Саки. Rey: Car World Series Rookie of the Year in 1994, after a 

year racing in the Formula Atlantic series. Even more 
TEAM GREEN STICKS WITH impressive, [eam Green captured last year's season 
и сае championship in only its second year of competition. 
combo that has worked But Villeneuve is gone for '96 (to the Williams Formula 
so well for them, winning One team) and the sponsorship has changed. Still, the 
наг BE Mes ы P team shined in '95, complementing Villeneuve's bril- 
new 900-hp version. liance with top-notch pit stops and race strategy, espe- 

cially when things looked grim. An example: Villeneuve 
was two laps down early in the Indy 500 last year, then came back to win. 

The new lineup has veteran driver Raul Boesel in the saddle, in a two-year deal, with 
sponsorship by Brahma—Latin America’s biggest brewing company. Race engineer Tony Ci- 
cale, whom Barry Green coaxed to join the team in the Villenueve period, has departed. Re- 
placing him is the extremely knowledgeable Tino Belli. 

This is a tremendous opportunity for ex-F-1 driver Boesel, who is 38 and now in his 11th 
season in Indy cars. The personable Brazilian briefly led the Indy 500 last year, but had no 


podium finishes. His best season was 1993, when he had three second-place finishes. Ф 
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Date Race Location Network Ticket Information 
2) AM E no 0 ITE т ШЕ. .”*”  .. 
NS 27 Indy 200 at Orlando, FL ABC 800/822-INDY 
Walt Disney World 12:30 pm 
| March 24 Phoenix 200 Phoenix, AZ ABC 602/252-2227 
Phoenix Int'l Raceway 4:00 pm 
May 26 Indianapolis 500 Indianapolis, IN ABC 317/484-6700 
Indianapolis Motor Speedway 11:00 am 
August 18 True Value 200 Loudon, NH ABC 603/783-4931 
New Hampshire Int'| Speedway 3:00 pm 
| September15 Las Vegas 500K Las Vegas, NV ABC 702/644-4443 
Las Vegas Motor Speedway 4:00 pm 
x tU чийге a Km - —— 
X| January 25 Indy 200 at Orlando, FL ABC 800/822-INDY 
` Walt Disney World 12:30 pm 


arch 23 Phoenix 200 Phoenix, AZ ABC 602/252-2227 


Phoenix Int'l Raceway 4:00 pm 
ай — E den 
| May 25 Indianapolis 500 Indianapolis, IN ABC 317/484-6700 
bl Indianapolis Motor Speedway 11:00 am 


Additional race dates to be announced. 


GET FIRESTONE RACING GEAR WHETHER OR NOT 
\ Call Van Pearl Associates, Inc. for caps, t-shirts and other racing merchandise: 1-800-556-8473 (9:00-5:30 M-F ES] 
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| Date 


March 3 
| March 17 
March 31 


April 14 


April 28 


May 26 


June 2 


June 9 


June 23 


June 30 


ee ee‏ م 


| July 14 


July 28 


| August 11 
Auqust 18 


| September 1 


Location 


Race 


Grand Prix of Miami Miami, FL 


Presented by Toyota 


IndyCar Brazil Rio de Janeiro, Brazil 


Nelson Piquet Int'l Raceway 


IndyCar Australia Queensland, Australia 


Surfers Paradise 


Toyota Grand Prix 
of Long Beach 


Long Beach, CA 


Bosch Spark Plug Grand Prix 
Nazareth Speedway 


Nazareth, PA 


U.S. 500 Brooklyn, MI 


Michigan Int'l Speedway 


Miller 200 West Allis, WI 
The Milwaukee Mile 

ITT Automotive Detroit Grand Prix Detroit, MI 
The Raceway at Belle Isle Park 

Budweiser/G.I. Joe's 200 Portland, OR 


Portland Int'l Speedway 


Medic Drug Grand Prix of Cleveland 
Burke Lakefront Airport 


Cleveland, OH 


Molson Indy Toronto 
Exhibition Place 


Toronto, Ontario, Canada 


Marlboro 500 Brooklyn, MI 


Michigan Int'l Speedway 


Miller 200 
Mid-Ohio Sports Car Course 


Elkhart Lake, WI 


Lexington, OH 


Texaco/Havoline 200 
Road America 


Molson Indy Vancouver Vancouver, B.C., Canada 


Pacific Place 


September 8 


Toyota Grand Prix of Monterey 
Laguna Seca Raceway 


Monterey, CA 


For updates and info, visit the IndyCar web site: http://www.indycar.com 


YOU GO TO A RACE. 


Allow 6-8 weeks for delivery. Visa/MasterCard/American Express accepted. 


Network 


Ticket Information 
Time EST E 
ABC 305/379-7223 
1:30 pm 
ABC 55-11-542-1761 
3:00 pm 
ABC 61-75-88-6800 
2:00 pm 
ABC 310/981-2600 
4:00 pm 
ABC 610/759-8800 
2:00 pm 
ESPN 517/592-6672 
2:00 pm 
ABC 414/453-8277 
1:00 pm 
ABC 313/393-7749 
1:00 pm 
ABC 503/236-8006 
4:00 pm 
ABC 216/781-3500 
3:00 pm 
ABC 416/872-4639 
2:00 pm 
ABC 517/592-6672 
2:30 pm 
ABC 419/884-4000 
3:00 pm 
ESPN 800/365-RACE 
3:30 pm 
ESPN 604/280-INDY 
5:00 pm 
ESPN 800/327-7322 
3:00 pm 


Firestone 


America's Tire Since 1900 


Firestone doesn't 
want you to 


WHAT WE LEARN AT THE RACES... 
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Firehawk Firehawk Firehawk 
SS10 Touring LH GIA 


Exhaustive testing and cutting edge tech- They Te speed-rated fron S to Z and 


nology bring the Legend of Firestone specifically engineered pr crisp han- 


ee Ó— 

ll TEZ 1 
to the Indy 500® on Firestone Firehawk И РЕВ. 0 dling and legendary perprmance. So 
DRIVEN EVERYWHERE. 


racing tires. And if we can develop the stop by your local Firestone retailer and 
kind of quick acceleration, grip and stabil. check out the complete Firehawk line 
ity required for Indy racing tires, just imag- today. Even if you can t race in the 

ine how our Firehawk street performance ___ America’s Tire Since 1900 I ndy 5005, you can still take home a 
radials will perform for you. Firehawk souvenir. 


Firestone is proud ta provide Firehawk tires to participating Indy teams. Indy 500% and IndyCar™ are registered trademarks of the Indianapolis Motor Speedway 


IndyCar" under exclusive license to Championship Auto Racing leams, Inc. 
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Tj Д 
in n а By A.B. Shuman 
| The computer power of a space shuttle 


is packed under the carbon skin of an Indy car. But it's still possible to run out of fuel. 


^ 


am 


Y AN INDY CAR DRIVER IS ALONE in the cockpit, but technology wires 
the pilot inexorably to his pit crew. An onboard computer monitors and 
controls much of the engine and chassis performance—almost recreat- 


ing the early, pre-1937 days of racing, when Indy cars had a riding mech- 


The Body: Speed Is in the Design Details 


THE MOST IMPORTANT DESIGN consideration for an Indy with more sophisticated tire designs, allows ever-faster 
car? Packaging. The basic layout, regardless of designer, cornering. The secret is to accelerate the air moving - | 
has three main modules: the tub, the transaxle/rear-sus- under the car, lowering air pressure. Depending on speed, 
pension package, and the engine, which serves asa ` this force can be greater than the cars weight. — 
stressed chassis member connecting the other two ele- i: IndyCar s new aerodynamics regulations reduce 
ments. The compact front suspension is me UT downforce. and increase drag in relation © 
hidden in the car's nose; only the flat  . dim. шше) 
tubular struts that serve as nim | 
wheel's upper and lower control ™ / 
arms, the suspension push- 
pull rods, and the steering 
linkage are visible. The tub 
is carbon fiber, the engine 
and transaxle castings alu- 
minum, and the struts steel. — V - 
The side pods house the oil and М - 
water tanks and radiators, the | 
electronic modales, the V E 
exhaust plumb- ` деч ; 
ing, and so on. 3€ 4 | 
As chassis OS 
constructors NS 
learned how to mas- 
ter airflow, speeds 
climbed. The speed boost came 
not only from "cleaner" de- 
signs, but from utilization; 
of aerodynamic "down- . I M a 
force" that, in concert — x 
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YES, YOU COULD WEAR IT 
WITHOUT OWNING ONE... 


The familiar green 

John Deere cap. It’s 

more than just a hat. To 
many people it’s a symbol 
of pride. The same kind of pride and satisfaction 
that go along with owning the best. 

That’s why over 96 percent of John Deere 
owners said they were satisfied with their tractors. 
Which makes John Deere number one in owner 
satisfaction when compared to other brands* 

Of course, the fact that John Deere lawn and 
garden tractors have the highest resale value 
of any lawn and garden tractors on the market 


NOTHING RUNS 


“Irwin Broh & Associates, Inc. 1995 Customer Satisfaction survey. ** Based on resale value information obtained from Ihe Intertec? Outdoor Power Equipment Blue Book® 


doesn’t hurt either.** 
Then there’s the fact 

that they’re packed 
full of deluxe features. 
Like a convenient Twin Touch" two-pedal control. 
А smooth, quiet, liquid-cooled V-Twin engine (345). 
Standard cruise control. And effortless power 
steering (345), to name a few. 

So, whether you wear a John Deere cap to keep 
the sun out of your eyes. Or as a symbol of pride. 
Most owners would agree, quality is something 
that never goes out of style at John Deere. See 
your retailer. See what we mean. 
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THE TECHNOLOGY OF RACING 


anic to keep tabs on things the driver 
was too busy to watch. 

The evolution toward high tech 
began in the late 1980s, when rudi- 
mentary computers began to manage 
the main engine functions, ignition 
timing, and fuel flow—operations 
that until then had been mechani- 
cally controlled. Today, aerospace 
technology prevails, and the car on 
the track 1s a subunit of a complex 
system of telemetry, communication, 
and control. In fact, the pervasiveness 
of that system sometimes prompts a 
question: Should the spectator be 
watching the driver or the guy stand- 
ing in the pits with the laptop com- 
puter in his hands? 

Technology hardly diminishes the 
skill of the drivers and the drama of 
racing: Arguably, it lets the drivers 
concentrate more completely on 
their duels on the track. Still, high- 
tech racing has created a world of 
speed that's carefully delineated by 
hard data rather than by intuition. 
But the newfound ability to predict 
and control can be overwhelmed by 
bad luck in an instant, or the data 
overridden by human judgment. 

Today’s Indy car is a computer 


High-tech racing 
has created a 
world of speed 
that's delineated 
by hard data 
rather than by 
intuition. 


rolling at more than 200 mph while 
filling a hundred channels of data si- 
multaneously. Some of the informa- 
tion is stored onboard; some of it is 
constantly being relayed to the pits in 
real time by telemetry. 

Team engineers using laptop com- 
puters monitor key engine readings— 
rpm, temperature, pressure, fuel 
consumption, for example—as spe- 
cific as the right-rear wheel-bearing 


P. The Body: Speed isi inthe Design Details 


Pe der the '95 rules; this 
should make the new Mi 
cars slower than the E 
old. Attention is paid # 
to details. Penske Ё 
. chassis designer 
Nigel Bennett dis- 
covered that the 
edge of a sponsor 
decal can disrupt 
airflow over a wing, 
50 decals are out. 
Instead, the logos aré 
painted on and clear-coated. 


Chassis builders strive to keep design details under a 
cloak of secrecy; in these details lie the fine touches that 
- mark the real differences in the machines. Ease of chassis 

tuning, maintenance, and repair is a design priority. 

Lola and Reynard are the predominant chassis suppliers, 
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| The narrow body encloses springs and shocks (left) as well as inboard 
disc brakes (right), keeping these components out of the airstream. 


temperature, which is crucial to rac- 
ing on oval tracks. Software even en- 
ables each car to provide a mini-map 
of the course. The map resides in a 
corner of the screen, complete with a 
cursor that tracks the car’s location. 

All of the telemetry is one-way: 
Engineers in the pits aren’t allowed 
to tweak any of the car’s calibrations 
remotely. Any adjustments must be 
handled by the driver, based on radio 
instructions from the pit. Trackside 
spectators can listen in with scanners, 
eavesdropping on instructions like 
“Put the control at one o’clock,” a 
simple guide to setting the fuel-con- 
trol knob manually. 

The days of serious mechanical 
work at the race have passed. One 
reason is because the increasingly 
more sophisticated engines are no 
longer bought, but leased. The lease 
agreements have “normal wear and 
tear” clauses that stipulate maximum 
acceptable rpm and mileage limits— 
monitored by an unforgiving module 
called an “electronic logbook.” With- | 
out this *electronic snitch," the en- 
gine will not start. Each engine must 
be rebuilt by the supplier after a mere 
500 or 600 miles. > 


with Penske fur- 
nishing cars to the 
two Penske teams. 
All three build their 
chassis in England. 
The Gurney Eagle, 
back after a 10-year 
absence, is the only 
U.S.-made chassis. . 
For the time being 
it is available only 
to its parent team, 

All American Racers. 

One feature common to 


all the designs is a thick wall at the front, behind which is 
the pedal assembly. In front of the wall is a carbon-fiber 
nose cone that serves as a high-strength crumple zone. 
This protection has drastically reduced the incidence of 
severe leg and foot injuries in crashes.— A. B.S. 
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THE CRAFTSMAN ТАШЫ SERIES AND CRAFTSMAN TOOLS. 
TOUGHNESS RIGHT OUT OF THE BON. | 


THE NASCAR CRAFTSMAN TRUCK SERIES. ONLY ONE BRAND OF | 


TOOLS IS TOUGH ENOUGH TO BRING IT TO YOU. AND ONLY ONE PIT 


BOX IS TOUGH ENOUGH TO HOLD THEM. 


MADE WITH HEAVY-DUTY, SLAM-SHUT 


CONSTRUCTION. SMOOTH-GLIDE BALL 


BEARINGS FOR LONG LIFE AND DURABILITY. AND WITH m. 


OVER 21,000 CUBIC INCHES OF DRAWER SPACE, STORAGE 


BY THE TRUCKLOAD. CRAFTSMAN PIT BOXES 


TOUGHEST THINGS ON WHEELS. 
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EXCLUSIVELY AT SEARS AND SEARS HARDWARE STORES 
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| ce, n РЕ TA". н. laced—straightaway—with anoth 
If a team’s diagnostic tests indicate dar arcives ina similar container. 
Engine engineers, who are em- 


4 malfunction, the engine |$ removed ployees of the engine suppliers, are 


: : key players. They have permanent 
| T 1 team assignments and participate in 
entirely and replaced with апоѓћег. =" and particip 


both during the season and between 


Oddly, the racing engines can be check the sealing efficiency of piston seasons. They do everything from 
considered ultra-low-maintenance: rings and valves by evaluating how fine-tuning the fuel map—the three- 
f No work is permitted, other than re- well each cylinder holds air pressure. dimensional plot of fuel/air mixture 
moving and checking the spark plugs; If these procedures or any of the against engine load and rpm—to ad- 
having a look-see at the cylinders via team's diagnostic tests indicate that justing the shift quality. Complex 
| a xenon-illuminated fiber-optic bore an engine is malfunctioning, it's re- manual gearboxes can be upshifted 
í scope, fed in through the spark-plug moved entirely, placed in a handsome with or without using the clutch, 
ү holes; or doing a leak-down test to aluminum shipping container, and re- while keeping the accelerator floored. p 
Engines: Turbocharged Power The Ford/Cosworth, winner of the Manufacturers Cup in 
1995, is in more cars than any other engine. The top Ford 
INDYCAR CALLS FOR А "PURE"racing engine, up to 2.65 teams have the new higher-output XD version; the others 
; liters (161.6 cubic inches) and not more than eight cylin- get the XB. Previously, the power in these engines 
| . ders, turbocharged. The turbocharger boost is strictly lim- burst in at the top end, hurting mid-range drivability, an 
. ited. Despite such limitations, these four-cam, four-valve important factor on road courses. The XD seems to. ~ 
engines produce close to 900 horsepower, morethan5 hp сиге this but 
per cubic inch; they rev at more than 14 ,000.rpm yet (continued) 
weigh under 300 pounds, thanks to blocks and. heads . : e. 
made of high-grade aluminum. Still, they're sttong ! Ж / s Lk 
t enough to serve as the centrat structural portion of the XA 


car, taking the primary bending loads. 
- Four engines are currently being used, And йоу, 
15 is stingy on the specifics. For aerodynamic enhancement, 
| | the engine may have an angle венам» 
-- banks of less than 90 degrees—say i 
82—to reduce width. _ 
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DRAG RACING” 


Very few chemical products claim distinction 

in the field of high performance racing. Even 
fewer receive official endorsement from the 
National Hot Rod Association. Only one product 
has ever earned the honor of being named 
Official Engine Treatment of the NHRA- 
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Slick 50° Advanced Formula Engine Treatment. 


On the strip or on the street, no other product 
is proven to work like Slick 50° because no 
other product has been tested in the lab and 
on the road as much as Slick 50: That's what 
makes Slick 50" Advanced Formula Engine 
Treatment the official engine treatment for the 
NHRA and number ; 

one to more than | 

20 million drivers 

around the world. 


Isn't it time you 
treated your engine 
to Slick 50" Advanced 
| Formula Engine 
- Treatment? 


ez IC ^ ig 
" B8 — 4 h ШАҺ. | [Ee = 


©1996 Slick 50 Products Corporation. All rights reserved. 


Indy car engine controls are much 
like those of emission-controlled pas- 
senger vehicles; in both systems, 
there's even an oxygen sensor to sniff 

|. out problems in the fuel-air mix. The 
most advanced system right now is 
considered to be Delco Electronics' 
Generation V, a collaborative effort 
between Delco, Pi Research, and Il- 
mor Engineering, the builder of Mer- 
cedes-Benz' Indy and Formula One 


Cheever's 
computer said 
that he һай 
enough fuel. The 
other team's 
calculations 

showed that he 
| didn't. 


engines. In Generation V, sensor sig- 
nals are interpreted by multiple com- 
puters as in a local area network; the 
multiplexing system uses about one- 
tenth the wiring of its predecessor. 

The benefit: Information travels 
faster. Even more important is multi- 
tasking—the engine and chassis 
engineers can do their respective re- 
calibrating simultaneously. 

The main components of the Delco 
Gen. V are the electronic control mod- 
ule, which monitors all engine func- 
tions and, with corrections for air tem- 
perature and other variables, controls 
all aspects of electronic fuel injection; 
and the distributorless capacitive dis- 
charge ignition system, which utilizes 
invidual coils at each plug. 

All of the monitoring software 
used by teams on the IndyCar circuit 
is written and furnished by Pi Re- 
search of Indianapolis. Pi also has 
written a fuel-strategy program, which 
indicates pit stop “windows”—the 
range of laps during which fuel stops 
should be made, perhaps the most 
crucial aspect of racing strategy. Indy 
cars run on 40 gallons of methanol, 
considered safer than gasoline because 


| Engines: Turbocharged Power 


The newcomer is distinguished by 
- its plenum chamber, which 
is larger than that of any 
other engine's. 
The rabbit both of 
. these engines are chasing 
belonas to Honda. After 
a dismal showing in 
| 1994, the Honda engine 
_ was redone for '95. And 
- although it only won one 
race (New Hampshire), its 
- Honda's V8 is in its third - 
season. After its develop- 


ment phase, it has become 
the engine to beat. 
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| might have durability problems in long races” А 

+ | Mercedes-Benz, in its second season of IndyCar racing, 
has a more powerful version of its '95 engine. Called the IC 
108C, it borrows what's been learned from the Mercedes 

`. V10 Formula One engine, a close relative. 
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THE TECHNOLOGY OF RACING 


methanol's flames, though invisible in 
daylight, are easily quenched by water. 
IndyCar regulations stipulate that cars 
must get at least 1.8 miles per gallon. 

A 200-lap race at Phoenix last year 
demonstrated the drama of fuel strat- 
egy. Emerson Fittipaldi, a fan of the 
short oval, had a clear shot at victory 
on the one-mile track. 

The lead kept changing until lap 
150, when in Fittipaldi's pit, engineer 
lom Brown looked at his laptop in 
disbelief. Emmo had pitted for fuel 
on lap 114, but the numbers showed 
that at his rate of consumption he 
couldn't finish without another stop. 
The team needed a yellow flag. Sure 
enough, it came on lap 155, when 
two cars made light contact. 

The other cars began to circle the 
track slowly—the closest these racers 
come to sipping fuel. The question 
was: How long would the caution pe- 
riod last? Long enough to save the 
fuel needed to make it to lap 200? Or 
should Emmo come in, gambling that 
he could regain the lead in the re- 
maining laps after the green flag was 
waved? The longer the caution, the 
less need for a stop...and the fewer > 


performance on the high-speed Indianapolis and Michigan 
ovals clearly indicates that power and durability are no 
longer problems for the new motor. 


Also new this year is the Toyota 
Indy V8, which will be avail- 
able only to the two-car 
Dan Gurney AAR team 
until the Detroit race, 
June 11. The engine 
had its first run in 
^ an Eagle chassis 
last November. 
The traditional 
Toyota approach 
is methodical, 
so don't be dis- 
mayed if it doesn't 
соте in like a боп. | | 
Watch for steady | 
progress.— A. B.5. 
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100% cotton silk-screened 
(front & back) white t-shirt. 
Available in M, L, XL for 
$9.95 + Shipping & handling 
and sales tax*. Available in 
XXL for $11.45 + Shipping & 
handling and sales tax*. 


T'restone 
*Wh licable The Legend 


Call Van Pearl Associates, Inc. at 1-800-556-8473 (9:00 - 5:30 M-F EST) 


Please allow 6-8 weeks for delivery. Visa/MasterCard/American Express accepted. 


America's best drivers take on the 
world at Michigan International 
Speedway on May 26. Don't miss your 
chance to see the historic first run- 
ning of this world-class event. 


MICHIGAN INTERNATIONAL SPEEDWAY • MAY 26, 1996 


Order your tickets today, call 1-800-452-0950 


Official-licensed Indy Racing 
Leaque t-shirt. 100% cotton 
short-sleeved t-shirt has 
appliqued car and silk-screened 
design on the front with the 
1996 IRL schedule silk-screened 
on the back. Available in M, L, 
XL for $28.00. Available in XXL 
for $30.00. 


INDY RACING LEAGUE 


Call 1-800-955-INDY 


| 
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LJ 
А full line of racing 
merchandise is available 
at your John Deere retailer. | 8 1 
Call 1-800-537-8233 for your | 
local retailer. Watch for #23 JOHN DEERE t 
NASCAR race car driven by pi 30 - 
Chad Little on the Busch э: < 
Сгапа National Circuit. MOTORSPORTS 
Call 1-800-537-8233 
r 
Join the Winners Circle Club and 
capture the excitement of Indy Car 
racing. You'll get to meet the drivers, 
receive special discounts and more. | 
Membership is only $28 (US $33 for 
Canadian members) plus $7 for each | 
additional family member. 
Y 


Red, white and blue Firestone 
Racing Jacket. Embroidered 
logos front & back, nylon 
mesh lining, water-repellent. 
Available in S, M, L, XL for 
$65.95 + Shipping & handling 
and sales tax* Available in 
XXL for $68.45 + Shipping & 
handling and sales tax* 


*Where applicable 


Firestone _ 
The Legend 2 


Call Van Pearl Associates, Inc. at 1-800-556-8473 (9:00 - 5:30 M-F EST) 
Please allow 6-8 weeks for delivery. Visa/MasterCard/American Express accepted. 
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THE TECHNOLOGY OF R ACING 


laps remaining to recover the lead if a 
pit stop became necessary. The calcu- 
lation showed that nine or 10 laps un- 
| der yellow would be enough to forego 
Ш the stop. Team leader Chuck Sprague 
| decided not to call Fittipaldi in. 
| But the track went green after 
only five laps. Fittipaldi held the lead, 
but the team's only chance was a late- 
| race yellow. Otherwise, the data 
t showed, he'd run out of fuel on lap 


fatal. Fittipaldi finished third, less 
than five seconds behind the winner. 
The story was replayed three 

weeks later, on the one-mile oval in 
Nazareth, Pa., with a different end- 
ing. In the later stages of another 
200-lap race, Eddie Cheever, Jacques 
Villeneuve, and Fittipaldi were bat- 
tling for the lead. Cheever's com- 
puter said he had enough fuel. The 
other teams had made their own cal- 


tank empty. Fittipaldi won by .3 sec. 

After the race, the emotional roller 
coaster was still running. As the press 
conference wound down, Emmo's 
voice became halting and tears welled 
in his eyes. Slowly, he found words. 
“T...dedicate...this win...to Ayrton.” It 
was a tribute to friend and country- 
man Ayrton Senna, the brilliant For- 
mula One driver who lost his life in a 
crash a year before. 


Racing, for all its sophistication 
and technology, is still very much a 
human endeavor. <> 


culations and were sure he didn't. 
Fittipaldi, in second place, took the 
lead on lap 199 as Cheever slowed, his 


| 197. Sprague called Emmo in for “a 
splash of fuel” on lap 195. The splash 
took only a few seconds, but that was 
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THEY CALL IT CONVERGENCE: Melevisione become more 
like personal computers, and vice versa. It's usually just specula- 
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tion. But starting this spring, you'll be able to buy yourself a big 


slice of convergence in the form of an 
innovative PC-TV combination system 
called Destination, from Gateway 
2000, a leading mail order computer 
maker. It will cost about $4,000. 

The new system's destination is 
your family room—or TV room, as mil- 
lions of Americans often refer to it. 
Watching TV is a laid-back, social, big- 
screen activity. Computing is an in- 
tense, individual, small-screen activity. 
So Gateway had to devise a PC that 
not only doubles as a big-screen TV 
but also works like a computer, even 
from the couch. 

The centerpiece of the svstem is its 
hybrid display screen, a large cabinet 
with 31 inches of viewable space— 
standard fare for a TV but enormous 
for a PC. Combining a Mitsubishi pic- 
ture tube with electronics from МАС 
InnoVision, the unit functions as both 
a computer monitor and a T'V screen. 

Brokering this merger is a cus- 
tomized video board, stowed inside a 
black PC box that connects to the dis- 
play screen. Like most boards, it can 
show computer programs in regular 
УСА (640 by 480 pixels) or Super УСА 
(800 by 600) resolution. But Destina- 
tion's board, made by STB Systems, 
also contains a T'V tuner and a set of 
multimedia chips developed by Brook- 
tree Corp. A standard NTSC television 
picture is created from a pair of sig- 
nals, which are interlaced like fingers. 
Destination's chip 
set converts the in- 
terlaced signals so 
they can be dis- 
played in noninter- 
laced VGA format. 
The video board has 
NTSC and S-Video 
inputs, so you can plug in a cable, VHF 
antenna, or DSS satellite dish system. 


You switch between TV and PC 
functions with a radio-frequency re- 
mote control unit called a Fieldmouse, 
which resembles a 
basic TV remote 
but adds a track- 
ball and mouse 
buttons for across- 
the-room comput- 
ing. A wireless 
keyboard is also 
included, 

With TV and PC combined in one 
unit, you can watch “NYPD Blue” on 
the full screen while you read your e- 
mail in a small window. Or you can 
play computer games on the full 
screen while David Letterman reads 
his lop Ten list in a window. 

At its digital heart, Destination is a 
120MHz Pentium computer with im- 
pressive specs, including 16MB of 
memory, a one-gigabyte hard drive, a 
six-speed CD-ROM player, a 28,800bps 
modem, and a three-piece speaker sys- 
tem. As with its other PCs, Gateway 
plans to sell Destination through its 
toll-free number (800-555-3020). 

It’s not a perfect marriage. Destina- 
Hon's TV picture is neither as bright 
nor as crisply defined as that of an or- 
dinary TV. And while CD-ROM games 
and perhaps some Internet browsing 
make sense in a relaxed group setting, 
serious-minded efforts such as word 
processing—or homework —usually do 


©, 


not. So there's a 
good chance Desti- 
nation won't be the 
best TV or the only 
PC in your house. 
Still, it's an intrigu- 
ing matchup for 

the family that com- 
putes together. The TV room тау 
never be the same. Фф 
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_ Рог Internet browsing 
Ere ail, the radio-fre- - 
псу keyboard en- 
ures | ou won't lose 
"haracters if the family 
dog Ja ks in front of 
4 f the Field- 
m pu тето e control 
isn't h y ^w ıe key- 
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bursts. An aquamarine laser shoots oscillating 
beams that shimmer against the distant sagebrush. 
The thunder of an afterburner pierces the air, and 
glowing tracer bullets arc across the machine-gun 


firing area. Pungent smoke billows. 

Welcome to Desert Blast, a secret annual gathering of py- 
rotechnics enthusiasts and a private fireworks party that in some 
ways resembles a July 4th picnic. Just delete the youngsters and 
the mayor's speech. Substitute 
a jet car, a gun collection, and 
a stark desert setting where 
death Ьу dehydration 15 a gen- “ F 


uine possibility. 
Broad-brimmed hats and wa- 


ter bottles are a good idea out 
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here on the cracked beige expanse of a 
remote, dry lake bed in Nevada, a state 
with plenty of wide-open space to ac- 
commodate folks who are lusting for 
combustion. Each summer a group 

of about 150 thrill seekers converges 
here, by invitation only, to celebrate 
the joys of combining oxygen with 
explosive chemicals. 

In workshops scattered around the 
Southwest, many hours have been 
spent preparing combustible devices 
and outrageous vehicles. A circle of 
people—most of them technical types 
by trade—lend their skills and labor to 
make the Blast happen. They're led 
by principal instigators Bob Lazar, 
who describes himself as a "freelance 
scientist and businessman," and real- 
estate appraiser Gene Huff. 

Lazar is an accomplished py- 
rotechnist who caught the bug at a 
tender age attending fireworks dis- 
plays produced by the famous Grucci 
family. As a teenager living in Califor- 
nia, he gravitated to El Mirage dry 
lake in the Mojave Desert, where mo- 
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torcyclists went to drive fast and fire- 
works builders gathered to ignite 
their creations. He learned to con- 
struct shells that spit big bursts of 
color at impressive heights. 

After moving to Las Vegas, Lazar 
began periodically heading out into 
the desert with friends to fire off 
shells. Thus was born the Desert 
Blast tradition. "As the thing started 
to grow, we trained more people in as- 
sembling shells and rockets," he savs. 
^We've got a particular color of blue 
and an electric magenta that you 
won't see anywhere else." 

some Blast attendees jest that fi- 
nal fireworks assembly takes place 
at a secret facility many stories under- 
ground. The joke is a reference to 
Lazar's personal history: He is best 
known for going public in 1989 with 
an account of having worked on 


Some guests build scale-model cannons. The 
firing procedure: Beat a hasty retreat after 
lighting the fuse with a propane torch. Black 
powder sends the projectile on its way 
to...somewhere. 
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held every summer in the Neva da outba 


h finically skilled individuals. Here's what you are | missing. 


Rules for Guests 
DESERT BLAST invitees receive 


a list of rules and regulations. 
Here's a sampling: 


é Don't even think about 
bringing pets or kids under 18. 


é No, you can't stay at Bob's 
house. 


ә You will be in the middle 
of the desert in the summer. If 
you don't bring food and water 
for yourself, you will die. 


ә There will be large fire- 
works, explosions, loud noises, 
unsafe conditions, and other 
dangerous things like random 
gunfire. If these things frighten 
you, you're at the wrong party. 


ә Do not bring апу home- 
made fireworks. No, we don't 
trust your handiwork. 


д Please shoot quns only in 


the designated area. Try not to A Great colors! Se- 
kill anyone. cret chemical recipes 
(above) lovingly 
ó If you are driving out to | аге by wi da 
nists trace signature 
the dry lake, get there before huss scross this 
8:30 p.m. If you don't, the dirt night sky. 


¥ The Waterfall mes- 
merizes onlookers for 
five long minutes. A 
bicyclist wearing a 


road will be very hard to find. 


ó Clean up your mess when 


you leave and take it home fire-resistant suit 
with you. made a few dramatic 
passes through the 

ó There are no bathrooms in shower of sparks. 
the desert, only bushes. 

ó Your safety is your own 
problem. No one has been hurt 

in the past 


њ 
F 


ES... nine years, 
p ES E andit 
x would be 
| nice 1f we 
could keep it 
that way. If 
you get hurt, or 
if the paint gets 
burnt off your 
car, the only one 
responsible will 


be you.—S.F. B. 


hovering, disc-shaped aircraft at a 
classified government facility near 
the mysterious Groom Lake air base. 

An important ingredient of a 
Desert Blast is the spectacle of 
Lazar's jet car shrieking across the 
lake, belching yellow-white flame 
from a hand-fabricated afterburner. 
Acquired as government surplus, its 
Westinghouse [34-36 turbojet engine 
originally powered a Navy Banshee 
fighter. А tubular steel frame, four 
wheels, and nothing extra make up 
this thrusting machine, said to have 
been clocked at more than 300 mph. 

Another fire-breathing propulsion 
system powers an insane pint-size ve- 
hicle: the ramjet go-cart. Once ig- 
nited, the propane-gobbling engine 
begins to glow cherry red, emitting 
an eerie sound that has been com- 
pared to a giant table being dragged 
across a linoleum floor. 

Although there's no ice anywhere 
nearby, Waldo Stakes has brought a 
vehicle with three runners that's de- 
signed to break the world's record for 
speed on a frozen lake. Stakes and 
rocket engineer Ken Mason have 
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their creation lashed to a trailer for a 
crowd-pleasing test firing. Fueled by 
alcohol and liquid oxygen, the engine 
is similar to the design used in the 
Bell X-1 airplane that first broke the 
sound barrier in 1947. Slender, 
pointy, and finned, the ice rocket 
raises a rooster tail of fire and dust as 
it strains against the steel cables. 

Mason has also brought a water- 
cooled argon laser with two movable 
mirrors. After sunset, the desert 
scrub bordering the lake bed begins 
to flicker brightly as a man plugged 
into loudspeakers plays The Star 
Spangled Banner, Jimi Hendrix-style, 
on his electric guitar. Above him on 
the Desert Blast command tower 
flaps a black flag bearing the skull- 
and-crossbones favored by pirates and 
outlaw biker gangs. 

“We want to have fun, and we'll 
clean up after ourselves. So just leave 
us alone,” says Lazar. "You can't burn 
down a lake bed.” Ф 


Blast workers in action (top), festooned with 
luminescent headbands. Jolly Roger flying 
atop the command tower (right) conveys the 


spirit of the event. 


BEL-TRONICS technology 
finishes number one... 


BEL 745571 Plus 
Radar/Laser detector 


..асат. 


BEL technology continues to rank number one more times than any other 
detector manufacturer — over 10 times during the past 5 years in independent tests. 


Automobile Magazine reinforces BEL-TRONICS as the 
industry leader, rating BEL technology and model 
7455Т1 Plus number one. “We continue to be impressed 
by BELS consistently superior engineering and its ability 
to sustain a position as an industry technology leader." 
(Automobile, Dec.'95). We think you'll be impressed too. 
“Its ergonomics are excellent..." And so are its 
features, including a high intensity digital display, 
Shadow Technology’ for total immunity to the vG-2 
and an Advanced Road Hazard Alert. Each serves to 
highlight the well-balanced performance of the 
BEL 745STi Plus and our proven superiority in Radar 
and Laser detection. 
"Once again BEL has demonstrated the ability to 
generate superior sensitivity without the penalty of 


excessive urban falses...a remarkable performance...". 
Also remarkable is BEL's superior Ka band sensitivity. 
BEL 745STi Plus scored 3 times the Ka band range of 
the nearest competitor, making BEL 745sTi Plus your 
best defense against the Stalker. 

Dual Tracking Laser” provides complete front and 
rear Laser protection for crucial, early detection. 
"The BELS laser scores led the field in the crucial ability 
to see a distant laser beam working traffic up ahead...". 

Number one in technology. And number one with 
drivers. BEL 745STi Plus is just $329.95. Call today to 
order or for the name of a dealer near you. 


1-800-341-1401 USA 
1-800-268-3994 CANADA 


BEL 
BEL-TRONICS LIMITED 


Leadership through Innovation and Technology® 


Quotes used with permission from Automobile Magazine. Automobile is a trademark of к-п Magazine Finance Corporation. 
* - registered trademark of BEL-TRONICS LIMITED. TM- trademark of BEL-TRONICS LIMITED. Protected under us and foreign patents. 
Defend your right to buy a Radar/Laser detector. Contact R.A.D.A.R.: 4949 5. 25-A, Tipp City, он, 45371 or call: 1-800-448-5170 


The elliptical theme of the Ford Taurus LX is 
carried through the headlight design (top) as 


well as the center console (above). 


Sedans 


By Don Sherman 


The new Ford Taurus bulls its way into a crowded, competitive ring. 


EVERY 10 YEARS or so the standard the most important question on the 
minds of family-sedan buvers all over 
America: Is the new Taurus another 
great leap forward? 

Our list included a Taurus LX 


family sedan is revolutionized һу 
two powerful and interrelated 
forces: changing consumer tastes 
and technological advances. Down- 
sizing, conversion to front-wheel powered by Ford's new 5.0-liter Du- 
drive, and the advent of aerody- ratec V6, a Lumina LS from archrival 
namic bodywork and high-tech en- Chevrolet, and a Dodge Intrepid. No 
gines have all wrought indelible survey of this sort would be complete 
changes in these basic transporta- without import representation, so we 
tion appliances. chose the new Toyota Avalon to fill 
During the decade just passed, that role. The Avalon is a larger edition 
the Ford Taurus has been the yard- of the Camry, which served as Ford’s 
stick against which all competing primary benchmark during 
family sedans have been measured. the new Taurus’ 
The advent of an all-new Taurus development. 
for the 1996 model year 
marked the beginning of the 
next generation of family 
sedans, thereby providing 
the ideal opportunity to 
take stock. With that in 
mind, we gathered test 
cars and scheduled a 
date at the track to 
answer what may be 
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Selecting appropriate test cars was 
the easy part. Achieving powertrain 
parity proved impossible. Since the 
only engine offered in the Avalon is a 
24-valve 3.0-liter V6, similar in specifi- 
cations to the advanced-technology 
V6 in the Taurus, that car posed no 
difficulty. However, Chevy and 
Dodge each offer a base overhead- 
valve V6 (3.1 and 3.3 liters, respec- 
tively) and optional overhead-cam V6 
engines (3.4 and 3.5 liters, respec- 
tively). We chose the standard over- 
head-valve engines and backstopped 
our decision by testing a second Lu- 
mina powered by a 3.4-liter 24-valve 
V6 to gauge the benefits of choosing 
an optional engine. All four test mod- 
els are, at least, front drivers. Three 
of the sedans use a transverse engine 
and transaxle design, while the Intre- 
pid is north-south. 

Far more important than engine 
orientation is the exterior design phi- 
losophy that shapes each sedan. 
Lately, the choice has been between 
conservative and avant garde. Ten 
years ago, the Taurus originated a 
tasteful three-box package with aero- 
dynamically honed corners and sur- 
faces. Radical in its day, that shape is 
now the norm. 

Both the Avalon and the Lumina 
wear the conservative look quite 
nicely. In stark contrast, the new 

Taurus is radically elliptical. There is- 
` n'ta straight line or rectangle to be 
found on its body. The only circular 
elements are, necessarily, wheel and 
tire related, Ford has courageously 
moved its mainstream model a major 
step closer to the egg, Mother Na- 
ture’s most nearly perfect package. 
Three years ago, Chrysler made an 
equally venturesome move with its 
LH sedans, which include the Dodge 
Intrepid: a flying-wedge lower body 
with a passenger cabin slid far for- 
ward on the wheelbase. 

Personal taste should be your 
guide when shopping sheet-metal 
fashions, but understanding how ex- 
terior design and component packag- 
ing affect elbowroom and trunk space 
is also important. For example, the 
smallest car here—the Avalon—offers 


the most interior space by virtue of 
its relatively upright styling. The 
largest family sedan in the bunch is 
the cab-forward Intrepid, which fin- 
ishes a close second to the Avalon on 
the EPA’s interior-volume scale. 
When both interior and trunk room 
are tallied, the Intrepid assumes the 
lead. Both the Intrepid and the 
Avalon are large cars, according to the 
EPA, while the Taurus and Lumina 
are classified as midsize models. The 
new Taurus is a few inches longer 
and wider than the car it replaces, 
but little of that stretch translates 
into useful space. In fact, three mea- 
surements—rear seat head and shoul- 
der room, and trunk volume—are all 
smaller than the previous generation. 

То some extent we're splitting 
hairs, because every sedan in this test 
provides roomy comfort for four pas- 
sengers. With a little scrunching, 
each back seat can carry three occu- 
pants. Furthermore, these sedans all 
offer a split bench in front so that six- 
passenger conveyance is still a viable 
option for big families. Acknowledg- 
ing that need, Ford has given the new 
‘Taurus a few special features that the 
competition doesn't yet offer. One is 
a split-fold rear-seat backrest to 
stretch the utility of the Taurus' 
downsized trunk space. Another is 
an innovative three-way convertible 
console in the front seat. The first 
mode is temporary seating for a third 
passenger; the second mode is a com- 
fortable center armrest for driver and 
right-front passenger use. The third 
position is a storage tray for coffee 
and cellular phones. 


The Chevrolet Lumina's design is straight- 
forward; its distinctive seating arrangement 
handles five passengers comfortably. 


The one interior feature that up- 
stages the Taurus' center console is 
the prominent twisted ellipse that cir- 
cumscribes the entertainment system 
and climate-control switches. Accord- 
ing to Ford's human factors research, 
this layout is far easier for the driver 
to use at a glance, requiring less time 
for hands off the wheel and eyes away 
from the road. 

While no competitor has an inte- 
rior design quite as dramatic as the 
new Taurus’, good ideas are by no 
means exclusive to Ford. For exam- 
ple, the Avalon matches the Taurus in 
providing a shoulder belt for the cen- 
ter-rear passenger. Chevy and Dodge 
furnish large round knobs, not only 
for volume and climate controls but 
also to dial in the desired radio sta- 
tion. (Unfortunately, ‘Taurus has as- 
signed a smallish rocker switch to this 
important task.) 

Occupant safety is a high priority, 
and Ford engineers have added body 
structure enhancements aimed at im- 
proved crashworthiness. While the 
new ‘Taurus’ body structure is far 
stiffer than the previous design, it’s 
hard to credit this car with any signif- 
icant edge in safety. All four sedans 
provide these essential features: dual 
front-seat airbags, adjustable front- 
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seat shoulder restraints, dynamic 
side-impact protection, and child 
safety locks for the rear doors. 

Leapfrogging the competition 
with advanced powertrain technology 
is equally difficult in a day when so- 
phisticated control electronics and 
multi-valve engines are the norm. 
The Taurus' new 3.0-liter Duratec en- 
gine is a variant of the modular V6 in- 
troduced with last year's Ford 
Contour and Mercury Mystique. 

The Taurus Duratec engine 
pumps out a peak 200 horsepower at 
5,750 rpm and 200 foot-pounds of 
torque at 4,500 rpm. Naturally, that 
eclipses the base-engined Lumina 
and Intrepid, but the new Taurus en- 
gine also compares favorably with the 
Avalon's V6. Ford wins in maximum 
horsepower while the Toyota engine 
claims a slight edge in peak torque. 

Of course, ratings are one thing, 
and real-world results are quite an- 
other. When you mash the throttle, 
horsepower and torque curves come 
into play, but other factors—such as 
gearing and curb weight—are equally 
important. Acceleration tests showed 
that 200 hp sounds impressive until 
you lash it to the Taurus' 3,426-pound 
curb weight. The new Taurus re- 
quires 9.3 seconds to reach 60 mph 
from rest, better than the Intrepid 
and Lumina but 0.7 seconds in ar- 


_ rears of the 3,246-pound Avalon. 


Sluggish in its response off the mark, 
the Taurus' high-tech engine doesn't 
show much enthusiasm until the 
tachometer needle swings through 
3,500 rpm. Then the Tàurus clears its 
throat and charges for the redline. In 


other words, this car demands a 
heavy foot on the throttle and a little 
patience to let the engine spool up to 
the top half of its operating range. 

À second Lumina, powered by an 
optional 3.4-liter DOHC Мб, slotted 
neatly between the quick Toyota and 
the Taurus with an 8.8-second 0-60- 
mph clocking. Previous tests of two 
LH models from Chrysler showed 
identical 8.9-second 0-60-mph results. 
The bottom line: The Taurus lacks 
the sparkle to win friends and influ- 
ence customers with its acceleration. 

That said, it’s also important to 
consider the cost of optional engines 
and their impact on gas mileage. ‘The 
Duratec V6 is standard in the upscale 
‘Taurus LX and that package turns in 
the best fuel efficiency in this test (29 
EPA highway mpg). The big motor in 
a Lumina costs $1,095 and 2 to 3 mpg. 
In an Intrepid, the tab is 2 mpg and 


$3,815, because the more powerful en- 


gine is available only in the ES model. 
The extra weight carried by the 
Taurus was something of an invest- 
ment aimed at not only improved oc- 
cupant protection but also enhanced 
structural rigidity for ride and han- 
dling benefits. Maximizing this car’s 
driving pleasure was a top priority for 
Ford engineers and planners, so we 
were particularly anxious to see how 
their efforts would uplift dynamic 
performance in our three handling 
tests. On the skidpad, the Taurus 
topped the field with 0.77g of road- 
holding, matched only by the Chevy 
Lumina, which was the sole car 
equipped with optional 16-inch, low- 
profile tires. In both slalom and lane- 
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change testing, the Taurus scored a 
close second to the light and agile 
Avalon. (A downside to the Taurus’ 
structural rigidity is weight, which 
hampers aggressive maneuvers.) 

In 60-0-mph stopping tests, the 
Avalon was at a distinct disadvantage 
because it lacked antilock brakes. 
Even though that option would have 
tacked $980 onto a sticker that is al- 
ready the most expensive in this test, 
ABS is always a wise investment. The 
Taurus handily beat both the Avalon 
and the Lumina while effectively 
matching the Intrepid’s stopping per- 
formance. As before, weight is the 
enemy, but we hasten to point out 
that the results for all four test cars 
vary no more than one car length. 

The Lumina did reveal at least 
one redeeming virtue during noise- 
level tests, where its well-mannered 
pushrod V6 barely registered on the 
sound meter at idle. Unfortunately, 
the Lumina is boisterous during ac- 
celeration to 60 mph, where it plum- 
meted to dead last in the standings. 
The Avalon proved to be the class act, 
with hushed silence while accelerat- 
ing and cruising. The Taurus ties the 
Lumina during highway cruising but 
is significantly noisier than both the 
Intrepid and the Avalon in this mode. 

To augment our test-track proce- 
dures, we spent many days and miles 
behind the wheel on public roads. 
One long weekend trip revealed just 
how painful the Lumina's bucket 
seats can be after only a few hours in 
the saddle. Although these seats feel 
soft and plush when you first sit 
down, proper support seems to melt 
away during the settling process. Af- 
ter a few hundred miles, vour spine 


The Dodge Intrepid's cab-forward design 
enhances roominess while sporty 
instrumentation highlights the interior. 


feels like it's in contact with a brand- 
ing iron instead of an orthopedically 
designed seat cushion. In contrast, 
the other sedans furnish seats that 
are firm and supportive. 

Efforts to stiffen the new Taurus' 
structure are particularly evident over 
bumps and dips, where this car feels 
as though it was carved from a block 
of granite. The stiff body is also an 
aid to steering precision. 

Toward that end, the Taurus has a 
redesigned rack-and-pinion steering 
gear with substantially less friction 
and more precise meshing surfaces. 
The result is quick and highly linear 
steering response, which gives this 
car a nimble, eager-to-please, dy- 
namic personality— whether the trip 
is a quick drive to the local supermar- 
ket or an early-Sunday-morning back- 
road blast. In this important area, 
the Taurus surpasses the best efforts 
of competitors. 

From our point of view, Ford engi- 
neers have succeeded in their quest to 
make the new Taurus fun to drive. It 
sets new standards for the family 
sedan class in that regard, but there's a 
price to pay that goes beyond the rela- 
tively heavy body structure: The 
Taurus lacks the plush ride that tradi- 
tional American customers have come 
to expect in a family sedan. Spring 


The Toyota Avalon's upright 
styling makes it the roomi- 
est, while its rigid structure 
makes it quietest. 


and shock absorber cal- 
ibrations are skewed 
sharply in the handling 
direction. Pitch during 
braking and roll during aggressive cor- 
nering are admirably snubbed, but the 
Taurus smacks potholes and expan- 
sion joints as if it bears a grudge 
against the pavement. The resulting 
shock wave telegraphs through the 
stiff body structure to rattle passen- 
gers. Rough pavement also provoked a 
buzz in the dash of our test Taurus. If 
a smooth-ride is your top priority, buy 
a Toyota Avalon or a Chevy Lumina 
with the base suspension. 

While the Taurus warrants low 
marks for ride quality, the rest of its 
report card is better. Dynamic perfor- 
mance is at least a match for the best 
sedans on the market and this new 
model wins an А for steering preci- 
sion. While the new body structure is 
impressive, it comes with an uncon- 
scionable 240-pound increase in base 
curb weight (in spite of dietary mea- 
sures like an aluminum decklid). A 
brilliant engine goes a long way to 
make up for that handicap, however. 
Aesthetically and functionally, the 
‘Taurus represents a thoughtful reach 
toward the future. 

It's unlikely that the Taurus will 
enjoy the comfortable lead over the 
competition that it did in years past, 
but the new Ford Taurus is still the 
worthy heir to a distinguished title: 
Class Standard. <> 


Topping the Taurus | i 


THE APPEAL OF a family car ties 
only partly in its ability to cart 
the kids around. It must also be 
soul-satisfying to drive on the 
freeway, while accommodating 
five passengers plus baggage. 


All this while staying affordable. f 


in price and operating cost— = 
not an easy trick. 

Mid-size cars today are more 
spacious and fuel-efficient 
than they were a decade ago, - 
and highway manners are taken 
for granted. The new-genera- 
tion Dodge Intrepid and 
Chevrolet Lumina have raised 
the standard for rear-seat room,  . 
handling, and engine efficiency. . - 
Meanwhile, the Toyota Avalon. 
proves that the American fam- 
ily sedan is no longer strictly a 
home-grown phenomenon. 

The Avalon also sets new 
standards of refinement: Its 
sound level, ride, and interior. - 
finish rival those of lower-ech- 
elon luxury cars. With its whis- 
per-quiet V6, the Avalon is a 
highway cruiser par excellence. 

Against this tough back- 
drop, the new. Taurus displays 
that most elusive of all auto- 
motive attributes: character. 
The styling is avant garde — 
particularly the oval in-dash in- 
strument cluster and oval rear 
window—but it doesn't make 
so strong a statement as to 
become tiresome. 

The handling is as crisp as 


the best European models, mak- . | 


ing it easy for the Taurus to 
double as a sports sedan. I 
would prefer а larger rear-door — 
opening and a bit more head- ı 
room in the rear seat, but nig- 
gling aside, the new Taurus is a 
well-integrated car that provides 
loads of driving satisfaction. 
It's a worthy successor that car- . 
ries the design logically into the ~ 


next generation.—Dan McCosh  § 
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ACCELERATION © 


, 0-30 mph (sec.) — M eS!  "——— uv ae 34 

UCET (sec. ec.) ec) — 93 10.6 — © 40.3 | 8.6 

30-50 mph (sec) 49 _ Eu NN a Т. 

50-70 mph (sec.) —  . کک سس‎ cS 7 4.9 

Double-lane change (mph) 55.7 _ س‎ 56 56.4 

600-foot slalom (mph). . 45.1 442 20441 45,2 

Road- -holding (9) 0.77 ` 0.69 0.77 0.76 

600 МРН BRAKING и B a ш т | | 

Cold (ft.) mE, _ BE C eus , 250 153 
Warm (ft.) H _ 139 MO — m OUR E 
Hot (ft.) E 139 148 | а аала а ааа 
INTERIOR NOISE. NH CN" NENNEN QU ORNA 

Idle (dBA) и 1 1 46 | | е a AMEN. 45 

60 трһ (48). — $66 &— ? à 3 $64 6 62 

0-60 mph (dBA) — 73 _ x oer abe OD CERT ar А аыр ыйы ci 
EPA MILEAGE Е | zi | ч. e: 

| Ciüy/Highway (mpo) 20/29 20/28 19/29 20/28 

Ec DOHC 3.0L V6 OHV 3.3L V6 - OHV 3.1L V6 DOHC 3.0L V6 
Nalves/eylinder _ —^ 4 — — à 3322-298 — "eC EN - БИРУ Е ташлана 
Power (hp @ rpm 20095750 — — 1616 5,00 ..— 160 @ 5,200 192 (9 5,200 

Torque (lb-ft @ rpm) 200 @ 4,500 | 181 @ 3,200 — 185 @ 4,000 210 @ 4,400 
Transmission Аж 4-speed. automatic deccm рее! automatic 4-speed automatic. 4- -speed automatic 
[UU 1711 poer pagani nm 2 | rat pum 
Front suspension trut-type, -type, coil springs - UOS NARRA ee Strut- -type, coil springs ^ Strut-type, coil springs 
Rear suspension "Enid coil springs - . Strut-type, coil springs Strut-type, coil springs Strut-type, coil springs 
Brakes, f/r = -Vented  disc/disc Ventilated di | disc/disc - e Ventilated disc/drum Ventilated disc/disc : 
„ABS е. 4 channel М _4-сһаппе! — — channel None 

“Wheelbase (n) 108.5 — инк o _. 107.5 107.1 - 

Length (in.) 199. i c 201.7 200.9 190.2 

Width (in.) 7331 744. TES: 70.3 | 

Height (in.) DoD MEC MCN 56.3 ia 55.2. 2961 
Curbweight(lbs. 3,426 A 3,327 ES MEL 3,246 _ 

Fr ./rear distrib. (%) . 64/36 64/36 65/35 62/38 

Fr / rear. headroom (in. i ` 39. 2/36. pio і | 42, ARRAS. ae 38.4/37.4 39.1/37.8 _ 
Fr/rearlegroom (in.) _ — 42.6/38.8 —— 38.4/37.5 р 42.4/36.6 441/383 
 Fr/rearshoulderroom (in.) 57.4/566 59.0/58.3 . 58.4/57.4 57.7/57.3 

Passenger volume (cu. ft.) 101.5 __ 1057 10.5 105.6. Е 

Trunk ОСТ RY 4 —  À шу. ECC нин 

“Fuel tank (gal) э. 88 16.5 18.5 - 

SAFETY FEATURES — | 

Airbags — Dual ——— E Dual — . Dual Dual 


"ар E : T m a vespere Д етэ т Ges ү Yes 


i —‏ م 


Child door locks “Yes Yes E Ee 


CRC E E EG اچ‎ жырын ery 

Base price $20, 980 _ $18,44 445 $18,055 _— $24,228 č 

Price as tested $23,490 $20,480 — _ $19,833 $25,226 

Major options Equipment package (power Option group (cruise con- Option package, $625; alu- Power seat adjusters, 
assists, leather seats, trol, power locks, power minum wheels, $300; $850; floor and trunk mats, 
chrome wheels, windows, floor mats), . power driver's seat, $300; $148 
automatic AC), $1,915; $1,235; ABS, $600; sound system with CD, $93; 
CD player, $595 metallic paint $200 225/60R-16 tires, $190 

ЕЕН (abe MOREL. Toyota Avalon XL 
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ASK POPULAR SCIENCE 


What is the biological purpose of 
fingerprints? Do apes and monkeys 
also have fingerprints? 

H. Calo 


via e-mail 


y FINGERPRINTS, or, 
i , more correctly, der- 
=“ matoglyphic ridges, 
help give human hands 
and feet better traction and gripping 
ability, much like the bumps on the 
sole of a sneaker, says Joyce E. Siri- 
anni, professor of anthropology at 
the University of Buffalo. 
Other animals, including 
apes, have varying de- 
grees of dermatoglyphics, 
she says; some tail-swing- 
ing South Ameri- 
can monkeys even have 
dermatoglyphics on the 
undersides of their tails. 


What is superconductivity? 
How does it work, and what are its 
benefits? 

DMears3104(2aol.com 


SUPERCONDUCTIVITY is the abil- 
ity of certain alloys and metals, such 
as lead, tin, and vanadium, to con- 
duct electricity with zero resistance. 
In general, electrical resistance falls 
as the temperature of a conductor 
decreases. For certain metals and 
alloys, resistance abruptly drops to 
nil when the temperature reaches a 
specific point near absolute zero. 
Therefore, a current induced in a 
ring of superconducting material will 
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HOW IT WORKS 


The Digital Camera 


DIGITAL CAMERAS offer some benefits over traditional 35mm cameras. 
With a simple cable hookup, for example, you can present a slide show 
of snapshots on your TV or download photos into your PC to create, say, 
a family newsletter or screensaver. These cameras used to be bulky, ex- 
pensive, and offered only about 320 by 240 pixels of resolution—about 
half the resolution of a typical computer display. Now, however, digital 
cameras boast 35mm styling, can be purchased for less than $1,000, and 
produce images with resolutions as high as 640 by 480 pixels. 
—Suzanne Kantra Kirschner 


e JPEG-formatted images can be viewed on a 
computer or converted for viewing on a TV. 


The JPEG chip removes redundant image 
detail and color data to produce a smaller 
data file, which is stored on a solid state 
memory device such as a PC Card. 


The electrical information from 
the CCD is then sent as a series of 
ones and zeroes to a JPEG image- 
compression chip. 


Ө The amount of each color in 
a pixel is determined by ۾‎ Pixel 
the amount of light = 
coming through the filter. | f 
The more light reaching © 
the CCD, the higher the 
charge it | 


— @ The image is then 
registered by hundreds of 
thousands of pixels, each 
composed of a red, green, 
and blue light sensor. 


|_| | Charged-coupled device (CCD) 


receives. 


| 


Shutt = 
er The image hits a filter on the CCD 


that separates out red, green, and 
blue light into separate color 

Aperature streams. 

e When a picture is taken, the shutter is 
activated, uncovering the charged-coupled 
device (CCD). The shutter determines how 
much light is allowed through to the CCD 
after the picture is taken. 


Lenses = 


@ Light enters the camera through a 
series of lenses. The aperature 
determines the amount of light 
allowed into the camera. 
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keep on circulating indefinitely, even 
after its source is removed, and 
without consuming more energy. 
The phenomenon was originally dis- 
covered in 1911 by Dutch physicist 
H. K. Onnes, when he observed 
mercury begin superconducting at a 
temperature about 4.3 degrees above 
absolute zero. But the nature of 
superconductivity was not fully 
understood until 1957, when the 
BCS theory, named for physicists J. 
Bardeen, L.N. Cooper, and J.R. 
Schrieffer, was developed—a feat 

for which the three shared a Nobel 
Prize. In the BCS theory, pairs of 
linked electrons, called Cooper pairs, 
move freely within the metal with- 
out meeting obstacles. The explana- 
tion, like much else in modern 
physics, is rooted in quantum theory. 

To reach the cryogenic tempera- 
tures very close to absolute zero 
that are required for most supercon- 
ductivity, the conductor must be 
cooled by liquid helium, whose 
boiling point is 4.2 degrees Kelvin. 
(A degree in the Kelvin scale equals 
one degree Celsius, but the scale 
starts at absolute zero, -273 degrees 
C.) In 1986, however, physicists A. 
Muller and G. Bednorz, working at 
an IBM laboratory in Switzerland, 
discovered a class of ceramic metal 
oxides—one is yttrium barium 
copper oxide—that become super- 
conductors at much higher temper- 
atures, around 100 K. Thus, these 
so-called “high-temperature” super- 
conductors could be cooled by liq- 
uid nitrogen, whose boiling point is 
77 K. The reason for this behavior is 
not totally clear and is probably not 
explainable solely by the BCS the- 
ory. Muller and Bednorz also shared 
a Nobel for their work. 

The promise of superconductivity 
lies in the apparent “free ride” that 
is conferred by zero resistance to 
electrical current. For example, the 
newest generation of beam-steering 
high-field magnets for particle accel- 
erators like the Tevatron at Fermilab 
have superconducting coils. The 
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Dealerships Available 


cost of supplying huge amounts 

of electrical energy to maintain the 
magnetic field is eliminated (although 
energy still must be supplied to 
refrigerate the coils with liquid 
helium). Even greater efficiencies 
could come with the development 
of high-temperature superconduc- 
tors: Liquid helium is very expensive 
and difficult to handle; liquid nitro- 
gen is relatively cheap, easy to han- 
dle, and has many mundane uses 

in refrigeration., 


Would the world be covered with 
water if the polar ice melted? 
John Mattocks 
Tucson, Ariz. 


DEFINITELY NOT. Even if all of the 
polar ice melted, including the por- 


tion on Greenland, sea level would 
probably rise by only about 200 
feet. Low-lying areas would be in- 
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undated, and cities like Miami 
and New Orleans would be sub- 
merged. But Mt. Everest would 
still rise more than five miles 
above sea level. 


І understand that freon for car air 
conditioners will not be manu- 
factured after December 1995. What 
will be the cost of converting older 
vehicles to the new system? 
Doug W. Kratz 
via e-mail 


PRODUCTION OF R-12 (freon) 
refrigerant became illegal in the 
United States as of December 31, 
1995, Nevertheless, an ample supply 
of imported and/or recycled refrig- 
erant is available to repair air-condi- 
tioning systems that use R-12. 
Retrofitting such a system for the 
new, more environmentally friendly 
R-134A costs approximately $150. 


Start Your Own Business with the Leader in Steel Homes 


Experts predict that by the year 2000, 2596 of all new homes will be built 
with steel framing. Why? It's simple. To build a better home, you need a better 
building material. And the best building material is steel. Tri-Steel homes are: 


* Stronger and Safer. Unmatched protection from fire, earthquakes, high winds, 


heavy snows, and termites. Stronger frame with less pieces. No nail pops. 
* Energy Efficient. BIG energy savings with 9-inch thick R-30 insulation. 
* Faster. Pre-engineered system with all components ready to simply bolt-together. 
* Consistent. Walls are straight, floors are flat. 


Won't shrink, rot, swell, creak, split, or deteriorate. 
* American-made Recycled Steel 


Join the 20-Year International Leader! 
* Refundable Investment. * Training & Support. 
* Construction Assistance. * No Franchise Fees. 


To order FREE info or $9.95 video: 


Call 1-800-TRI-S TEEL 


(800)874-7833 (817)497-7070 Fax (817)497-7497 


т 


Structures, inc. 


Call for 
a FREE 
seminar ia i | 
Schedule Ne 
5400 S. STEMMONS FRWY., DENTON, TX 76205 


© 19596, ALL RIGHTS RESERVED 
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Never before have money- making opportunities been 50 
dew for qualified Locksmiths. Now lucrative regular 


from Itself? 


BY FREEMAN J. DYSON 
A physicist at the Institute for 
Advanced Study in Princeton, 
New Jersey 


Can NASA Be Saved 


ock and key business has multiplied à thousandfold as 
ainst py crime. 


Tells how you 
d | ee indes 
Jor own boss in 


nted du in Locksmithing for year- 
ME in spare time — or full time in a 


“FASTER, BETTER, cheaper,” pro- 
claims Daniel Goldin, now in his 


This slogan describes his vision of 
the future of American activities in 
space. He has started new programs 
to change the style of NASA opera- 
tions. But the new programs are 
small. The great bulk of NASA 
continues to follow the patterns of 
the past, planning missions that are 
big, slow, and expensive. 

Goldin is like the captain of a 
heavily laden supertanker who sees 
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third year as administrator of NASA. 


rocks ahead and tries to make a sud- 
den change of course. He orders full 
rudder to starboard, but the ship 
takes a long time to respond. Goldin's 
efforts are opposed by powerful peo- 
ple inside and outside NASA who 
have grown comfortable with the old 
ways of doing business. Will he suc- 
ceed in turning the ship around? 
Here are two stories, showing how 
bad the old ways are and how much 
better the new ways might be. 

The tradition of extravagance is 
deeply rooted in the history of 
NASA. Thirty years ago, in the hey- 
day of the Apollo program, my 
friend Bob Dicke at Princeton Uni- 
versity thought of putting a tray with 
a hundred glass cat-eye corner-cubes 
on the moon, so that a laser-flash 
sent up from Earth and reflected 
back by the corner-cubes would give 
an accurate measurement of the dis- 
tance between Earth and the moon. 
The tray could be placed on the 
moon by an astronaut. It did not 
even need to be aimed accurately at 
Earth. Bob Dicke proposed this idea 
to NASA and NASA liked it. The 
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Apollo astronauts carried his tray 
to the moon, and the distance was 

. successfully measured with an ac- 
curacy of a few inches in a quarter 
of a million miles. 

But NASA did not let Bob Dicke 
do the job himself. Dicke had pro- 
posed to buy the corner-cubes from 
a scientific discount store down the 
road from Princeton for about $25 
each and to mount them on a tray 
made in the Princeton University 
physics department. Total estimated 
cost: $5,000 per tray. But rather 
than hiring Dicke as the contractor, 
NASA put the job out to competi- 
tive bidding, following the usual 
NASA routines. The bid that NASA 
accepted was $3 million per tray. 
Following NASA procedures meant 
increasing the cost of the job by a 
factor of six hundred. 

Here's another story, this one 
from the more recent past. Mary 
Hudson is a space-astronomer at 
Dartmouth College. The team to 
which Hudson belongs built a satel- 
lite called Wind that was launched 
in November 1994 to observe the 
weather in space between the sun 
and Earth. Wind measures the solar 
wind—that is, the particles and 
fields spewed out by the sun—on 
their way toward Earth. At the same 
time, an almost identical satellite 
with similar instruments was 
launched by the Swedish national 
space program to observe the outgo- 
ing solar wind after it has passed by 
Earth. The two satellites work to- 
gether to study the interaction be- 
tween the ragged edges of the sun 


and Earth. There is only one big dif- 


ference between the two satellites. 
The American satellite cost 10 
times more. 

I was sitting in Hudson's fresh- 
man seminar at Dartmouth when 
the astronomer in charge of the 
Swedish satellite came to describe 
his program to the students. He said 
the difference in cost 1s mainly be- 
cause the Swedish program is so 
small. The entire space program 


| contours to your body. 


consists of 230 people, and he 
knows most of them personally. 
When his satellite has a problem, he 
telephones the person in the pro- 
gram who knows most about it, and 
after a few minutes of discussion 
they decide what to do to fix it. 
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But when the American satellite 
has a problem, a hierarchy of NASA 
officials decides what to do. Most of 
them are unfamiliar with the tech- 
nical details of the mission. The 
cost of a mission is mainly driven by 
salaries, not hardware. 
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The Swedes had another advan- 
tage. Their satellite was launched at 
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1 
and management. The Jet Propul- 
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posite, smooth and warm to the 
touch. It contains three optical tele- 
scopes, sensitive to ultraviolet, in- 
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3” TALLER, depending on the style. Over 100 styles 
to choose from including dress shoes, boots, 
sport shoes and casuals. Extremely comfortable 


Sizes: 5-12. Widths: B-EEE. In business over 55 illustrated guide HOW TO DRILL YOUR OWN WATER WELL. Ё 
¢ | years. MONEY-BACK GUARANTEE. Call or write ! 
today for your FREE color catalog. i 
Print Name 
ELEVATORS? [I і 
RICHLEE SHOE CO., DEPT. PS64 | et i 
РО. BOX 3566, FREDERICK, MD 21705 f Ci/Stala/Zip i 


© 1996 DeepRock | 
mmm шыш mum 


Phone (must have} 
ШШ ШШ ПЕШ ИШ Н ИЕ Жш 


` |1-800-290-TALL (8255) 


*Diameters 4'0” to 6'0" 
*All Oak Construction 
* All kits available in any floor-to-floor height and BOCA/UBC code models. 


Call or Write for Free 32 Page Color Catalog: 


Toll Free: 800-523-7427 Ext. P546 
Dent. 


Xou Can Drill Your. 


free package of informa- 


THE BEST BUYS IN SPIRAL STAIR KITS! 


үн 


mm 1 
m" 


Only b 


s3300 


For 4' Diometer 
11-Riser Kit F.O.B. 
Broomall, PA 


e Diameters 4'0" to 6'0” 
Weight Saving Cast Aluminum 
Made in the U.S.A. 


The Iron Shop, 


PS46 PO Box 547, 400 Reed Rd., Broomall, PA 19008 


Мате 
Address 


City 


State 
MasterCard * Visa * Amex * Discover 


THE IRON SHOP. 


©1995 The Iran Shop 


Zip 


53 Ways to Help You 


Free Facts about Career 
Diplomas and Degrees : 
Now, at home in your spare time, with- WW d 
out any previous experience, you can — і, 
кап pra mey making сагеег...емеп =-=; 
geta Specialized Associate Degree. == 
or send for free information on the 
career field that interests you most. 


1-800-595-5505 Ext. 8715 


OR MAIL COUPON TODAY! 


International Correspondence Schools 


105 


Qualify for the Job You Want | 


CALL ANYTIME—24 hours a day, 7 days a week. L 
ы 


since 1890] Dept. АРС5369, 925 Oak Street, Scranton, РА 18515 
i Send free facts on how І can study at home for the wid } Mw 
chosen. No N SPECIALI No salesman will visit. Check One Bo 
i ENS DEGREE AE RAMS ASSOCIATE IN de wu 
TECHNOLOGY DEGREE PROGRAMS 
{ C 60-Business Еи" O 63 Civil Engineering Technology 
[167 Accounting _ ... L162 Mechanical Engineering 
| 81 Bus. Mgmt —finance Option Technol 
C 80 Bus. Mgmt.—Marketing Option C] 65 Electrical Engineering Technology 
[Г] 64 Applied Computer Science _] 66 Electronics Technol 
F 2 68 Hospitality Management C 67 Industrial Engineering Tech. 
| 8 ——— ——— CAREER DIPLOMA COURSES 
| C 07 High School O 01 Computer Programming 
O 04 Auto Mechanics 138 POSU Computer Specialist 
i [152 Surveying & Mapping 127 PC Repair 
185 Dratting L153 Desktop Publishing & Design 
i CI 14 Air Conditioning & Refngeration | | 43 PC Fundamentals* 
C 22 Wildlife/Forestry Conservation C) 48 Computer-Assisted Bookkeeping 
i [Г] 29 Police Sciences Г] 94 Fitness & Nutrition 
Г} 55 Diesel Mechanics [] 87 TVNCR iind 
[ 5 06 Electrician = 40 Phot 
| | [170 Small Business Management Г]47Апї aa ed Specialist 
[125 Gun Repair O 40 Journalism/Short Story Writing 
J [102 Electronics O 12 Interior Decorating 
CO 18 Bookkeeping O 30 Florist 
| L103 Child Care [.] 26 Teacher Aide 
[^1 23 Medical Office Assistant O 15 Home Inspector 
[ 2 24 Dental Assistant C] 34 Real Estate Appraiser 
O 09 Legal Secretary 2.81 Professional Locksmithing 
I 53 Ап [172 Appliance Repair 
[333 Motorcycle Repair [71 39 Medical Transcriptionist 
| [.105 Hotel/Restaurant Management [7 79 Electronics Technician 
| [159 Catering/Gourmet Cooking - Courses Available on Diskette 
*For personal enrichment (Computer Required) 
i ш 46 Bookkeeping 
Name Age 
i Address - Ap.s$ 
| City/State Zip 
L Phone ( ) __ _ у Sighted = 


| рі 


` SHOP AT HOM 


Popular Science invites you to send for all of these fine catalogues 


3 As featured on CBS TV's SU RVEILLANCE 
| "NORTHERN EXPOSURE", the TIM- | 
BERLINE GEODESIC DOME. The Latest High Tech 
A beautiful home with spacious rooms, Professional Electronic Devices 
cathedral ceilings and unsurpassed energy Our latest catalog offers a WIDE 
efficiency. AND you can build it yourself. Ў selection of surveillance, privacy 
Since 1969 Timberline Geodesics has been | ` | devices including: pinhole cameras, 
providing dome kits in many styles and sizes SURGIT В СВ = . | electronic kits, telephone recording sys- 
Zo Ше diri youre Her air over Me ЭМИШ. unusual items for the mechanically | | tems, scanners, telephone tap detectors, 
Buy the complete kit, or just the Connector minded. Tools, motors, pumps, fans, | | bug detectors, voice disguisers, tele- 
Package and save by cutting your own fiber optics, lenses, power supplies, | { phone scramblers, locksmithing tools, 
lumber. Over 100 pages of color batteries, lamps, switches, electrical | | and more. Catalog $5.00. 
photos, floor plans, assembly instructions, : components, electronic instruments, | | 
price list and more - $12. lab supplies, tape, magnets, | | COO 
Timberline Geodesics, containers, office supplies, science | | SPY OUTLET 
E 2015 Blake St., Berkeley, CA 94704. | books, ES DE secret o 2480 Niagara Falls Boulevard 
Jes دافام‎ Kappos | | < | source of surplus items 50% to о Tonawanda, NY 14150 
CIT, | Fer VISA or Mastercard «ие call f off original wobei FREE. UN (716) 691-3476 / (716) 695-8660 


1-800-DOME-HOME. FAX (716) 695-7380 


Protect "om fiia: Trucks, RV's, ~ 
Motorcycles, docks, pools, paint booths, 
Workshops, Sandblasting, great for 
greenhouses, flea markets, Industry, 
construction sites and more! Withstands 
high wind, rain, heavy snow, sap, and sun, 
from 5° to 60° wide any length made with 
Heavy Duty galvanized steel frame with 
a durable, waterproof UV treated 
“Rip-Stop” cover. They are portable, require 


SOLAR Y 
ELECTRICITY. | 
The new Sunelco { 
Planning Guide 
and Catalog is 
f packed with 124 

1 pages of informa- p 
2—5 tion and quality f 
| entice E products. It details 
inane: the design of RV 

cabin, water pumping, and total 


74 OWN A MACHINE \ | 
ЧЧ SHOP! Do your f 

3" Ў own Machining and 
cud Shop work with a 
=s eng 3-in-1 Lathe- 


| and money with 
versatile: easy to use Smithy 


no permits, assemble quickly and easily. | machines. Our Info Pak and P EESE home power systems, SUNELCO 
The perfect solution for covering anything | | Catalog feature over 150 machine tools | 1 is your complete source for solar 
and everything year-round economically ` | and accessories. Request your modules, controllers, batteries, inverters, 


water pumps, energy efficient lights, and 


and securely, |_| FREE Info Pak today! 1-800-345-6342 | propane appliances. A must for 
. 1-800-932-9344, 203-931-4777 | | (Ask for operator РЅАВА). | every energy library Only $4.95 
FAX: 203-931-4754 e ` | (406) 363-6924. 


Northern ds NORTHER N i 7 
Ium HYDRAULICS 
E IP ET "Where the Pros and 


F Handymen Shop.” 
MELA Your #1 source for 


y Models | 
a Ba G t d 
TECH SCIEN-| | E ‚не m engines > Same 


i | | , 
: TIFIC/ELEC- | Е" E Brand Power, Air and [| 
SE TRONICIl BEES Hand Tools * Air | "Fascinating A Steam Models!" 


Steam 


HERE IS YOUR| | 
SOURCE OF | | 
UNIQUE HIGH 


2d — 3 т zd сыч ас Compressors and | | Complete “Wilesco. Mam - 
КОШ. - TOP COVER... jos i او‎ TN ا‎ E Welders * Log Splitters and f | ге. Dn 100 Dihere mede Trane 
| а unique pickup bed cover featuring a | Бр Ee and kits include 1 |" Chainsaws * Name Brand Power, | | Marine. Cars. Trucks, Stationary. Engines, 
ЁЁ rigid covering for security and gas = burning lasers, home/personal | Air and Hand Tools • Lawn and Garden |) Rollers, Fire Engines & Accessones 
-= | economy that instantly rolls up into SA 11... : pe н Equipment and Accessories * Pressure | stunning. large 94 page colored Catalog 
il Casita f ick Ne =| protection, surveillance, video, high Wash d Sinan Баш + EM 5695 Refundable with order 
о ? E bed. Will НЕ rire EPOR “a ibat ` | voltage tesla, plasma and ion ray guns, : t ler T i E d ры a УЗ 
` {truck bed. Will make your truck loo ultrasonic shockwave, anti gravity, railers, Trailer Parts and Winches * 8 | SALES е PARTS © SERVICE 


force field, pulsed magnetic projectors a Нуни gare Ei E 1-500-481-1333 


and much more. $2.00 ` Request your FREE catalog today! | ( Yesteryear Toys & Books, Inc. 
^. Call Toll Free 1-800-533-5545 4 № пер PS Box 537 Alexandra Bay NY 13607 


TO ADVERTISE IN 


SHOP AT HOME and POPULAR SCIENCE DIRECT 
THE SHOWCASE SECTIONS Call Liz Irving or 
Call Diane Pahl today Brian Levine today | 
| 313-730-9717 ` 800-445-2714 | 
` | FAX 515-750-8 | FAX 212-779-5568 | 


_ | great. For FREE information contact the f 
Ч cox PACE-EDWARDS CO., at ОЯ 
1-800-771-3490. К, 
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Popular Science invites you to send for all of these fine catalogues 


ence $ 


CRUTCHFIELD STEREOS FOR \ 

pr | Sony YOUR HOME 
с AND CAR 

is Here! Complete, conve- 
nient source for 
ма: great deals оп 
E. hundreds of the 
"Ec latest stereo com- 
i. ~ ponents and sys- 
— КРЛ tems —- every one of them fully 
e described, with color photos, 
exclusive comparison charts, and 
explanations of features and specs. 
You'll find it easy to pick the compo- 


Sdezdertce: ТМ 

BEDROOM ORGANIZER 
; ! frame. Saves space, ends clutter and 

underbed cleaning. Beautiful, hand 
stained, solid wood construction. Cedar 
lined drawers have ball bearing slides. 
Optional: 6 ft long end drawers, 
headboard, side tables, and mattress 
featuring “dual firmness" control. 
Shipped UPS. 
44 page color catalog $2.00 


FACTORY 
DIRECT 


traditional, country and contemporary styles. 
Each home is highlighted with VELUX Roof 
Windows and skylights for beautiful, 
light-filled interiors and spacious, open living 
areas, Complete blueprints are available in 
ie ai gas сат plan. dide nent that's best for you. Send for your 
copy of skylights a e complete | — р 
| Guide to Roof Windows and skylights, write or | opyo the Crutchfield catalog today. 
da call toll-free 1-800-283-2831 Lord | 


= | E: e El Science Resource Catalog. 

"Uu" Join our group of Mercer E EM | EL...) Edmund Scientifics | E Discover creative science fair project ideas in 
p ~ Whitney pase SCIEN | IFICS our’ new 104 page ‘Scientifics’ 
й CATALOGUE BE. ee pe | LI hy catalog featuring over 5000 hard-to-find 
jl | m Ҹа. e 96 [E Ct ---—-—-—weeel science discovery items, educational kits, 
lis © | = gs science fair experiments, fiber optic kits, solar 
nag | ADVERT ISERS equipment, optical elements, lasers, 
f 3 ‚ microscopes, telescopes, . binoculars, 
upcoming in the magnifiers, lab ا‎ toys, photo and 
B | ا‎ -__-к= weather instruments for hobbyists, gadgeteers 
i: September my Subscribe to JC Whitney ни Шве с Dunk асн call Tl 
is si Catalogs. Save up to 50% op тшшн JRRCE CL SE VIELEN, 

s 1996 issue. over 100,000 parts and accessories Call 1-609-547-8880 or write for your 


for all American and Imported Cars, 
Vans, Pick-ups, RV's, Off-Road 
vehicles and motorcycles. Subscribe 
today and you'll receive our newest 
catalogs. $1.00 for a full yéar!! . 


.FREE ‘SCIENTIFICS’ catalog today to: 
Edmund Scientific Co., 
Dept. 16A1-C911 Edscorp Bldg., 
Barrington, NJ 08007-1380 


Call today 
313-730-9717 or 


E Ка” acr m ha 
: s ar Кае үт 


[.] 1. $12.00 Timberline Geodesics E 9. FREE Northern Hydraulics 1. $12.00 Timberline Geodesics E 9, FREE Northern Hydraulics 


2. FREE American Science | i 10. $6.95 Yesteryear Toys & Book 


| [2] 2. FREE American Science 10. $6.95 ‘Yesteryear Toys & Book 


E 3. $5.00 Spy Outlet [ 11. FREE Velux Windows 


EN ]1. FREE Velux Windows 3. $5.00 Spy Outlet 
i = 4. FREE Cover It 12. $1.00 Crutchfield” 4, FREE Cover Ir m 12. $1.00 Crutchfield 
d [] 5. FREE Overland Smithy 13. $2.00 Anderson Manufacturing 5.FREE Overland Smithy a 13. $2.00 Anderson Manufacturing 


E 6. 54.95  Sunelco 14. $1.00 J.C. Whitney 6. 54.95 Sunelco C] 14. 51,00 J.C. Whitney 


mu. um 


Ы 


oe a EN 


7, FREE Pace Edwards 


ae 7. FREE Pace Edwards 15. FREE Edmund Scientific 


E 15. FREE Edmund Scientific 


ппппппиппү{ 


8.82.00 Information Unlimited 


L] 8. 52.00 Information Unlimited 


VERTU 
WS 


5 Name | | ; Мате 

| Street _ Fa Street ; 

[rome ——  ——— — — су 7їр 
^1 Tel # ( [таж ) | 


SS a 
Arta аа-а. ШРЫ... _ ge SI ر‎ 


Check the number of catalogs that you want. Total the cost and add $1.00 for 
handling. Enclose check or Money Order payable to: POPULAR SCIENCE 


POPULAR SCIENCE, P.O. BOX 5135, Pittsfield, MA 01203-5135 


PS 4/96 Allow 4-6 weeks for delivery Offer expires 10/96 


Check the number of catalogs that you want. Total the cost and add $1.00 for 
handling. Enclose check or Money Order payable to: POPULAR SCIENCE 


-| Lenclose | 0$ for catalogs checked I enclose ~ $ for catalogs checked 
d | + $ 1.00 handling + $ 1.00 handling 

Е $. uu „ТОТА: $ TOTAL 

4 Send coupon to: Send coupon to: 


POPULAR SCIENCE, Р.О. BOX 5135, Pittsfield, MA 01203-5135 


PS 4/96 Allow 4-6 weeks for delivery Offer expires 10/96 


ULAR HCIENCE DIRECT 


^ 
NEW JI! | e | alc 
NOVAVISION & MILLENNUIM ® Ra nit 
| : JERROLD® TvT & TNT 
Revolutionary new universal one-piece ACTIVATES ALL JERROLD | 
converters and descramblers. Fully EXCEPT BASEBAND | 


activates all Jerrold, Scientific Atlanta, 


and Pioneer systems except baseband. SCIENTIFIC ATLANTA® MSI 
Options include: ACTIVATES ALL SCIENTIFIC ATLANTA 


EXCEPT BASEBAND '‏ فو 
Picture in Picture * On-screen display‏ * 
e Simultaneous • Stereo NEW IMPROVED!!! |‏ 
® | 
watch/record e Last channel PIONEER PIO-IIIO‏ 
Channel ID recall WORKS ALL PIONEER SYSTEMS‏ . 


* Volume/Mute • Favorite channel E NIIS 
Call for your 
* Parental control * Ch 3/4 5 
ткөн! Ен NER - FREE brochure today 
. All Other Models Available 


90 Day Free ыз MicroCom Inc. 
| Best Dealer bs / ‘adie Ие Anywhere! ! 2002 
WE CARRY ALL MAKES AND MODELS po Nerve А 
SCIENTIFIC ATLANTA® ®JERROLD® ®ZENITH® | — - | 
PIONEER? ®STARGATE® *INTELESTAR? Stm ie ee а ы МАА ЕТА 


Picture Improving Energizer Cables 
Video Stabilizers e Universal Remotes 
Bullet Protectors & immunizers 

· DEALER INQUIRIES WELCOME 
FULL WARRANTY GUARANTEED! 


For the amount of money you spend each year on | 
cable rental, you could own your equipment 


save money by purchasing your alie 
equipment. Access all premium and basic 
channels. We offer the lowest prices on all 
major brand names including Zenith, 

| Jerrold, Scientific : Atlanta, Tocom, and 


TE Order Toll Free: ©) ZE 


1-800-835-2330 


1 

Order by C.O.D., Check-Via-Phone or VISA / MC Pioneer. 

Please have the make and model & of the equipment used in your area. | | 

$$$ aa a l 2 arr ‚ So, if you are tired of the rising cost 
| , | of cable TV... 
ai a reyes eed a demane Air m m aus 

MasterCard + VISA • AMX « COD Add-on Cable Company 
T 


CABLE TV CONVERTERS 
Save $100's L&L ELECTRONICS INC. 


*All makes and models | і t; 
«Years of customers 1430 Miner St. Suite 522 Des Plaines, IL 60016 


complete satisfaction 1-800-542-9425 


ч EM 
"Quality E otia Purchaser must agree to comply with ahh State and Federal 
«Shipped within 24 hrs laws regarding private ownership of cable TV equipment. 
*Free catalog 


NU- TKK Cable TV Converters‏ چ 
an‏ | 
А ELE eos SEES DESCRAMBLERS‏ 


NU-TEK ELECTRONICS 
offers all major brands of 
а cable TV equipment 


STARGATE SST 
Features include: 
e Uperadeable card slot 
® Volume control 
® Parental control 
® Audio/Video ports 
® Sleep timer 


Converters & Descramblers 


Call 1-800-715-6789 


Panasonic }2@@ | ceee "Zenith? 
= Jerrold? SME a УПАО Scientific 


30 Day Money Vi 4 y - Еи 
Back Guarantee id 
? ts Full of Stars 


ALL MAJOR CREDIT CARDS ACCEPTED # 13492 Rese 


Nu- Tek Pieemonics i is now on the Internet! 
Check us out at http://ww w.register.com/nutek 
or 1-5 can call us for your FREE catalog. 


mm. 


Protect Cars, Trucks, Boats, RV's, Motorcycles, Pools, Hot Tubs, 


"I Buy Растову Direct 


Save 50% ! | 


Docks. Workshops, Paintbooths, Sandblasting, Camp or Temp. Shelter, Gov'nt/Indus. & 
Contracts, Greenhouses & More. Withstands Rain, High Winds, Sun, Sap & Snow! 
HEAVY DUTY Galvanized, Steel Frame. Durable Cover with Zipper Door. Many SIZES 
from 5' to 60' w, up to 30'h, Any Length. Assembles & Anchors Easily. No property 
taxes or perm ite ana covers ani = up to 20 na daas to Your Doer 


2 YEAR WARRANTY! 


| 30 DAY MONEY BACK GUARANTEE 


DESCRAMBLERS 


643 N. 98th Street, Ste. 260 - Omaha, NE 68114 
сор. Major Credit Cards 


"BUILD А BIKECAR orme e 
|1 SEATER- 2 SEATER- PICKUP YY” e 
BIKECAR! The Amazing Mini Cars f | 
you Build with Bike Pa 


"A a = | 
omplete 1 Seater ERA ka SE AA 


Band Та: 7 


BIKECAR 
CORP. 


Plans only $12.95. CF ge ns д 
For 2 Seater or Pickup "à A^ 
Plans add $5.00 each or orde TP 3 
all 3 for only $19.95. To Order và 
ISend Check or MO. VISA / MC PLAN DEPT. 
(Orders Call 1-352-854-8324. P.O. BOX 72 


atistaction Guaranteed or Money Back. UGALA, FL 34478 


SRELETON REY 


Works With Most Locks 


You Get 3 Sized Tension Keys, Precise instructions & More. 
Nate: this device is to be used for demonstration purposes only! 
Satisfaction Guarenteed or Full Refund; 2 weeks delivery, 
Send NOW only 58.95 + 52 S&H to: Sate Markeling Co., 
90 W. Montgomery Av No.366R, Rockville Md 20850 


CAD Build tt Yourself 
DIGGER ©. 
Brochure z 
Plans to build and use + Sel propel led 
| * No machining * Car towable 
* Under $1,200 to build 
* In use over В years 


Available 


* Low 
Monthly 
роп ^ 


в orp 


EX. 
Ej 


Saveon — B 
Select Models am OT 
1536.308 8 Ps РЎ 
40x62 50x120 SAVE UP TO 0% | 
Buy foctory direct! » Build it yourself! | 
Em American Owned « American Buil! | 
= W سا‎ 
ROE: l- 800- Er 4606 


LN S T АМ Т ET f 

Add tens of years of AAA credit in your credit file 

"OVERNIGHT". 100% Legal AMS TALUS 
Gold (PS 

FBI, DMV (DU) ES Box 15574 

Files too... Beverly Hills, CA 90209 


Bankruptcy not necessary. 
Computer not needed, 


ul. Galaxy of Savings 


Owning your cable 
equipment saves you 
the high cost of monthly 
rental charges, and gives 
you.complete control 
of your T V. 


»JERROLD 


EB i 


CONVERTERS & DESCRAMBLERS! 


Everquest * Panasonic * Jerrold * Zenith * Pioneer 
Scientific Atlanta * Oak * Eagle * Hamlin * Tocom 


ars 


875 5. 72nd Street * Cri NE 6811 


© JERROLD, STARCOM, PANASONIC, ZENITH, PIONEER, OAK, SCIENTIFIC ATLANTA, EAGLE, HAMLIN, and 

ТОСОМ are all registered trademarks. All references to the above mentioned equipment is tor identification 

purposes only. We are in no way implying that any of the products in this advertisement are original equipment. 
| M.D. Electronics is in no way affiliated with. the above mentioned companies or corporations. 


convenrers a LDDESCRAMBLERS 


14937 Industrial Rd. 
Omaha NE 68144 


13 Month Warranty. 
Friendy, Courteous Service. 
Buy 2 save 10% on second unit. 


FOR A FREE CATALOG OR TO pee du ORDER CALL: 


Cable TV 
Descramblers 


Converters * Filters * Accessories 


30 dêy Free Mol- NO) RISK) 
UnbealoDie wholesole prcesl 
| Altorciaibie extended woronty 
| 1 Year Wamanty on af products 
Call the alt F basionals! j 
Credit Cards Welcome! 


WEB SITE ADDRESS: HTTP: / / ORION-ELECTRONICS.COM 


Prices starting 
as low as $99! 


Free 


Catalog 


| For Customer Service | 
А А or Questions Call 
Info Package Саван... (816) 637-2800 
Acton Video AE 
indo Pack & Video Gombe ans: 
PAL (Eurap&an Format) Video .. $ 
info Pack & FAL Video Combo . £55] 1905 W. Jesse James FPS 
(Foreign orders add $10 for SH) j Excelsior Springs, MO 64024 
Credit Card Orders Only: 


1-800-837-8867 ERED Lud 


97 


CABLE TV DESCRAMBLERS 
BUY DIRECT FROM 


CABLE TV | 

DESCRAMBLERS 

1-800-233-9388 Е 
FREE CATALOG 


GUARANTEED BEST PRICES - IMMEDIATE SHIPPING | 
APPLE ELECTRONICS 


3389 Shennan St) Suite 257. Hollywood FL 31021 


CABLE TV | 


LEGALIZED : 


| SYSTEM ON THE MARKET? d 
11 EXTRA FEATURES * REMOTE 
CONTROL * SLEEP TIMER 
• PARENTAL LOCK OUT * FAVORITE 
CHANNEL PROGRAMMING AND 
MORE! MONEY BACK GUARANTEE 


LOWER. PRICE SYSTEMS E 


VIDEO CLARIFIER 
Tired of the same old problem 
fading in 
and out, and darkening and 


with annoying flashes, 


lightning of your picture? Order 
now and receive the clarity that 
you deserve with the VC3 and 
build your archives with the 
highest quality. 
30 day money back guarantee 
| year warranty 
VC3 - $59.95 
Super VHS - $99.95 
$10.00 S&H 


| ORDER LINE: I- 9004 215-9412 | 


12-25i- 29904 


TECH SUPPORT: 


IMAGE ELECTRONICS INC. 
100 E. Whitestone, Suite 296 | 
Cedar Park, Texas 78613 | 


— dd ی‎ ҮТҮР г 


Sa ШЕШ ЫЕ 


* Factory 
Direct 


25X30 Root & Sidewall System | 
$4,405 Value NOW ONLY $2,487 


some larger sizes available 
(EB MIRACLE SPAN | 
| ШЕМА 1-800-222-7885 


`` CABLE TV 
DESCRAMBLERS 


EVERYTHING YOU WANT, AND MORE!!! 


FREE 
CALLING CARD 


WITH 
EVERY ORDER! 


DON'T SETTLE FOR Ae pari US FOR: 
OW PRICES ON BRAND шем لا‎ pe: 
c "GER 
THE: ART CA ATV Bo 


QUANTITY 
DISCOUNTS! 


1- -800- 669-4258 


MAIL ORDER SERVICES, INC. 
6325-9 FALLS OF THE NEUSE 
RALEIGH, NC 27615 


Money Back Guarantee 


1-800-535-1843 


LOWEST PRICES!! Quantity Discounts!! 
DEALERS WANTED 9-6 MON-FRI 
EARN EXTRA 555 SAT 10-2 CST 


BE lease Fava MODEL used in ycur arsa when саги: 


Callus Last CHE Concepts Inc 


PO Box 49503 -Р5 
and $ave! mpis. MN 55449 


— —— 


E: Yu SA. | 
STORAGE • ETC. = 


(У зва ا‎ 
JN Buildings TS 


VARIOUS SIZES AVAILABLE _ Af | 
e | BUILD IT YOURSELF! "VER, C d 


| Call Now (800) 585- E 
American Steel Span 


* Power Cord and RC Plugs included 


CALL NOW! Fete tal 


| * 30-DAY MONEY BACK 


12x20x8 5589 ' 12 ae $489 


Don't leave your valuable possessions uncovered 
s HEAVY DUTY. GALVINIZED 
PIPE 


NEW! ROLL-UP DOOR 
| : MECHANISM 
NEN disc STOPS IN ANY POSITION 
*PROTECTS FROM WIND, FITS ALL MANUFACTURERS 
SHELTERS 


SNOW, SUN, RAIN, SAP & 
THOSE LITTLE CRITTERS! | 
"тат ASSEMBLY 


GUARANTEE ПМ STD SIZES 


1-800-211-3730 
РАХ# 203-937-BB97 
DEALERS/EXPORTERS WELCOME! 
BUY DIRECT FROM FACTORY 


COPY RENTAL TAPES WITH OUR. 


= VIDEO STABILIZERS | 


100% MONEY BACK GUARANTEE! 


| FREE Cable TV Catalog. | 


zoom 
| SAVE $100'S - EVEN $1000'S | 
оп a penin БМШ TV EQUIPMENT. | 


FREE COLOR CATALOG 

Choose from over 200 kites. 

Many unusual & innovative designs. 
| Call or write for your catalog today! 


1 Into The Wind • (800) 541-0314 ! 
1408-P Pearl St., Boulder, CO 80302 
ы. эш ыш шана шет س‎ кшш m мшш тый 


1-800-A-WIRE-4-U 
294-7348 
JERROLD PANASONIC SA'S ETC 
CABLE TV CONVERTERS PLUS 


ial Dealer Prices! «Compare our Low 
Reta Prices! *Guaranteed Prices + Warranties! 
* Orders shipped immediately! C.O.D 
* WE'LL BEAT ANY PRICE n 


Sorry no N.J. sales. Dealers Wanted. 


Plazac Sales, Inc. 


ISAWMILL $3795. 
FREE INFO 


Silvacraft Inc 
90 Curt wright Dr. 
Unit 3 
S Amherst, NY 14221 
91. 800-661-7746 
Ext. 101 


WILL 

i OR dent , 
| ANY ADVERTISED EE 
OR WHOLESALE PRICE! 
SAVE $$$ - DON'T. RENT 


I CALL FOR FREE CATALOG! 


Pioneer 


Tocom Century 
Jerrold Panasonic 


Oak Sigma, Scientific Atianta 
and more! 
Cali AA Electonics Today! 


800-258-9512 


CREDIT CARDS ACCEPTED 


Zenith 


- 


! 
ALARM SYSTEMS Ш 


WIRELESS DRIVEWAY ALARM 
A bell rings in your 
house anytime some- 
one walks or drives 
into your place. 
- Free Literature - 


DAKOTA ALERT, INC. 


Box 130, ELK POINT, SD 57025 
605-356-2772 


ALL-TERRAIN VEHICLES - 
GO ANYWHERE! 


max 
6 WHEEL 
DRIVE ATV 4 


po y ies 


passenger models m 
| No Money Down. As Low As s$ 120 mo. 


(21-years-old and over, Please) 


| Recreatives Industries, Inc. 
[60 Depot Street, Buffalo, New York 14206 


Call Toll-Free 1-800-255-2511 


(From anywhere in the U.S. or Canada) 


ALTERNATE ENERGY @ 


SAVERS 
FREE ENERGY! Fuel-Less Motors and Gener- 


ators! H&A, R2EPS Bowling Green, 
63334-9350. 


FREE HYDROGEN FUEL & OXYGEN from 
Water. Generator uses Solar Cells. Plans and 
Kit $15.00. Prairie Power, 1331-194 South Park 
Village. Edmonton, AB. Т6.) 5M8. 


| 
INCREDIBLE INFORMATION Electric utilities | 
want hushed. U.S. $12.95 money order- ELEC- ' 


MO$ 


TROTECH, P.O. Box 46897, Kansas City, М4 
64188-6897. 


NEW! BUILD AMAZING LIQUID PISTON EN-. 
GINE from pipe fittings. Free information. ABCO, 
Box 306-S4, Seminary, MS 39479 


o4 [Д в 


ALTERNATE ENERGY 
SAVERS 


NEW FREE ENERGY! Fuel-Less 350hp En- 
| gines. Creative Sciences Box 8001 New Albany, 
IN 47150 


HSOLAR, GREENHOUSE, AQUACULTURE, 


ENERGY SAVINGS CATALOG! 50 pages. 


Беашто Sun-Lite(tm). Solar/electric vehicles, 
onversion kits and components. $2.00 post- 
paid. Solar Components, Dept. PS, 121 Valley 
St., Manchester, NH 03103. 


SOLAR PNEUMATIC POWER! Self-fueling Air 
Engine Plans, $15.00. Catalog, $3.00. Video, 
$30.00. PneumOpt-1, 6333-371 Pacific, 
| Stockton, CA 95207. 


AQUARIUM SUPPLIES 


| ISHFOOD FACTORY DIRECT. 
htto.//www.halcyon.com/mainmall/guppy/ 


Fantastic Internet Savings! Ben's Fishfood, 
since 1981. 


ASTRONAUTICS 


_THE SECRET SPACE PROGRAM. Book -$10, 
Catalog -$1. THE SECRET INFORMATION 
NETWORK, Box 3185, W. Sedona, AZ 86340. 


ATHLETIC EQUIPMENT 


EXPAND YOUR ATHLETIC EQUIPMENT 
BUSINESS BY REACHING OUR 8.5 MILLION 
RESPONSIVE READERS! CALL LIZ OR 
BRIAN TODAY AT 800-445-2714 FOR AD- 
VERTISING INFORMATION.. 


"AEROTREK" 
Tbe Heeless Sboe for tbe 21st Century 
U.S. JACLEAN, INC. 
(800) 241-2221 
This T is designed for 
Human Science 


*Ву simply wearing the AEROTREK, you can stretch 
and tone your muscles! Less strain to your knees and 
waist. Improve posture. 


| AUDIO/VIDEO EQUIPMENT 


WHITE NOISE GENERATOR with power 

pply- perfect for enhancing sleep. $24.95 
+$3.50 S/H): Coastal Winks, 6755 Miramesa, 
#123-282A, San Diego, CA 92121. 
SPEAKER EDGES 
1 и ROTTED 

г: BEST WARRANTY * GUARANTEE ! 
me a DIY Surround Kits Save Big $ $ 
em * Full Service, Factory Authorized 

= Repar ALL major brands. 
* [n walls, calling speakers, 
replacement parts, grill cloth, 
йш = rot preventative. 


CALL “TOLL FREE 1-800-767-4041 
SIMPLY SPEAKERS * VISA/MC/DISC/AMEX 


REPAIR FOAM ROT 
YOURSELF! 

* Save $$$ w/original kit! 4 

‚4 * Kits to fit any speaker - Advent, -= 
AR, JBL, Bose. Infin., EV, atc. 

* Surrounds, adhesive, & instr. 

{ + MC/VISA/Discover - No CODs 

* Call last for Best Price 

* Phone 24 hrs, 704-597-9001 


eue STEPP 


Box 1088 » Fiat Rock, NC 28731 AUDIO TECHNOLOGIES 


| AUTOMOBILES 


Price: HV Technologies, 7505 Barkentine, Las 
Vegas, NV 89128. 


FARS FOR $100! Trucks, boats, 4-wheelers, 
motorhomes, furniture, electronics, computers 
etc. by FBI, IRS, DEA. Available your area 
now.Call 1-800-513-4343 Ext.S-20025 


шш жш шш шш шы ee ee eee ттч‏ چ س د 


CORVAIR 


Over 10,000 new, used & 
performance parts in our | 
500 pg. illustrated catalog: | 


GMP pushed - $5.00 (in U.S.A.) 


CLARK'S CORVAIR PARTS. INC. 
| Ar 2, Box PS, Shelburne, Ma. 01370 


04 [FJ 96 


ALTERNATOR Generator Rebuilding Book. | 


AUTOMOBILES | 


CAR TROUBLES? Need advice? Speak to ASE 


Certified Mechanics. 1-800-554-0677. $2.95 per | 


Minute. MC/ Visa. 


DRUG SEIZED Mercedes, Fords, Porsches, | 


Vans, Trucks, houses: Seizures, Box 51488-YA, 
Ontario, CA 91761. 


HATE THE NEW CAR BUYING PROCESS? | 


Let AUTOBEST negotiate for your new car or 
truck in your local area. Our agents work for you 


while securing unbeatable prices. All makes and | 


models. (800)884-4049. 


SUV OWNERS- NEVER BE STRANDED- DE- | 
TAILED PLANS FOR "JERRY CARRY" 5, 10, 15 | 


GAL. CAPACITY. $5.95 EACH, $12.00 ALL 
THREE plus $1.95 S&H. T.C. INC. 2310 N. 
EXPRESSWAY #339, DEPT.PS, 
BROWNSVILLE, TX 78521. 


VAPOR CARBURETOR TRIPLES MPG. Free 
information. H&A, R2PS Bowling Green, MO 
63334-9350. 


AVIATION 


AIRBOATS - Hovercraft -Wind Machines. Plans, 
Propellers, Supplies. Catalog $5.00. Arrowprop, 
Meeker, Oklahoma 74855. 


جک 


AMAZING JET ENGINE IN 
|YOUR OWN HOME SHOP! ENT rasura 
Jat power for * 1-parsow HEL per How t 
COPTERS * AIRPLANES * JET PACKS, gS Jet 
* GO-KARTS * BIKES * ROCKETRY | got 
Complete Pulsejet Plans} 
L| 
ONLY $20.?5 
plus. $3 p/h — £6 foreign } 
Order Fom: VVIMDCISDITO ъа а ла > = 
T rie * Tor credit card orders: 
Long Green, MD 21092 К] (410)836-6824 Sam 


BOOMERANGS! HI -TECH DESIGNS. Amaz- 
ing Science Project Fun...Retums! FREE Cata- 
log. BoomerangMan, 1806-2 N. 3rd, Monroe, LA 
71201-4222. 


Super-low-cost, easy construction! 


Toce | 
This tiny marvel files “The A 
Hike the Big ones, yet is же] 


the smallest & simplest & 
piston-engine helicopter p 
ever developed! ! 
Corrlés one person s 
Can be stored onywhere m 
Powered by Со-Коп engines SES 
Ne license needed MEE 
Parts & kits now avallable! $9 


2-1 Construction Plans: 
Only $24. 
(Add 53 pow. Foreign add $8) 
YOUR DADER INCLUDES А РЕНЕ 
ExpguniuENTER Bons ANG 
Ныл T HELICOPTER CATAL og 
Camus онат; $10 


PO Box 511-А _ 
Fallston, MD 21047 
mm 24-hr. Orderline: E] 


| BUILD/FLY Your own BACKPACK POWERED 


PARACHUTE for fun/profit. Takes off from level 
ground unassisted. Safe, Simple, Inexpensive. 
Detailed book with sources. Now only $19.95 
EASYUP 1089 Medford Center #2445, Medford, 
OR 97504 


Cycle-Flyer тока! 
Kits from $499 Glide Ratio of 35:18 25016 | 
A hS Lightweight, Low Cost — 


and Easy to Bulld 


- Cycle-Flyer, Inc. 
119672 Stevens Creek, #264 #264 Cu 


FLY new backpack powered paragliders for 
FREE or profit! Send $19.95 for complete 
VIDEO package to: Paraborne, Box 476, Big 
Sandy, TX 75755-0476. 


| Designed i 
NASA engineers у Quot ЕНИ 
World's Simpiest Helicopter 
Super-Low-Cost, simple construction 
Tha rotor i apes by two 
rotor-mounted 
Eliminate tailroter, bn: t 
reduction gears & assoc. Hnkages.... x 


Complete Construction Plans 


Only $19.*5 


Add 3 3 Y Fores gna aH 58 
intinvdes a hormetsuil heieopier 
haere bock yid Cala 

(Into only send 5 5 ) 


E-Z Copter, Inc. 
Р.О. Box 1675, Stafford, TX 77497 
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SOMA JR. 
Gyroplane Kit 
E Assemble in | week 


| ighi training included 5 
+ Into Pack $10; video $25 ИЕ 

Soma Aviation, Inc. FS, 

650 NW Perimeter Way 

Troutdale, OR 97060 


HOVERCRAFT 


FAST, SIMPLE, QUIET HOVERCRAFTS. 18 


Designs. Catalog $2.00. Box 281 Cordova, IL | 


91242 _ 


7 The guaranteed best batteries for 
Z cellu lar, video, computer, and other 
equipment is a phone call away. Also 
^ chargers, car cords, and other acces- 


#1 Battery Specialists 
1-800-275-2879 ext. PS 


УРРА 


BEER/WINEMAKING 


BEGINNERS SPECIAL, Free Catalog and 
Great Prices. Call U-BREW 1-800-845-4441, 
North Myrtle Beach, SC 29582. 


BIG SELECTION - LOW PRICES. The 
Homebrew Experience. See us Online at 
http://www. brewguys.com or call 800-366-8340 
for а free color catalog. 


Homebrewers. FREE CATALOG. Great Begin- 
ner kits. Brewery, 1304 ‘Quincy, Minneapolis, 
MN 55413. 800-234-0685. 


WINEMAKERS - BEERMAKERS. Free lllus- 
trated Catalog. Since 1967. 1-800-841-7404. 
KRAUS, Box 7850-N, Independence, MO 
64054. 


BOATS & EQUIPMENT 


BOAT KITS -- PLANS - PATTERNS ~ EPOXY 
-- FIBERGLASS -- SUPPLIES -- 250 DESIGNS 
~ 6'/70' — Powerboats -- Sailboats -- Hydro- 
planes -- Tunnelhulls -- Canoes -- Kayaks -- 
Dinghies - CATALOG - $2.00. BOOK "Ama- 
teur Boatbuilding’ -- $6.00. CLARKCRAFT, 
16-7 Aqualane, Tonawanda, NY 14150. 


BOAT PLANS - PATTERNS - KITS - 176-page 
CATALOG-$5.00 GLEN-L. 9152 Rosecrans, 
Box 1804/PS6, Bellflower, CA 90706-2138. 
310/630 6258. 


BOOKS/PUBLICATIONS 


How to BUILD WINDMILLS- pump or electric- 
ity, wood or metal. lliustrated instruction 
manual- everything you need to know! PEN- 
REN FARM, Box 1677, Peterborough, ONT 
K9J. 7S4. 1-800-556-1644. $44.95. Money- 
Back Guarantee. 


LEARN the Art of Contracting. Building Homes, 
Renovating, Lucrative Business. $20.00: Real 
Mechanical, Site 6, Box 39, RR5, Calgary, 
Alta. T2P 266, Or For More Information, Send 
S.A S.E. 


BUSINESS OPPORTUNITIES 


$1,000's WEEKLY MAILING LETTERS. FREE 
STAMPS/ ENVELOPES. RUSH STAMPED AD- 
DRESSED ENVELOPE. COLOSSAL Box 
040215-PS, BROOKLYN, NY 11204. 


#1 MONEY MAKER Spare Time! No selling! No 
inventory! Publicly documented seven week 
$19,919 income! Free audio cassette and Re- 
port reveal everything. Real Money, 333-P546 
SW 5th Street, Grants Pass, OR 97526. 


$2,000 DAILY From your Telephone Answering 
Machine! I've made over $1,000,000 using mine! 
(303) 637-1492. Recorded Details. 


$2,136,000 IN 6 MONTHS working only 20 
minutes daily! Toll-Free recorded . details: 


1-800-922-7476 or (303)654-71 15. 


BUSINESS OPPORTUNITIES 


| $250 DAILY ELECTROPLATING. Details, 
| Chromeplate Engineering, 76 Boulevard, Hud- 
| son Falls, М.Ү. 12839. 


$28,000 IN BACKYARD! "иин new spe- 
cialty plants. Free booklet. Growers, Box 
2010-PS, Port Townsend, WA 98368-2010. 


EARN $60,000 YEARLY 


Repairing (not replaci ng) stone бап 
| aged windshields and plate glass. | 
Leam how a 3 EMEN repair can earn | 
CALL NOW! 


1-800-695-6224 
| FREE REPORT! | 


NVS/OPTIKLEER, LYNN, MASS. 01904 


LLL. 


$40,000 ON 1/3 ACRE! New hydroponics - 
inexpensive, pleasant, practical! Free informa- 
tion. Planters, Box 681804, Franklin, TN 
37068-1804. 


$720/ DAY ON THE INTERNET! UNLEASH 
THE POWER OF THE INFORMATION SUPER- 
HIGHWAY! CALL FOR FREE INFORMATION: 
1-807-683-6118. 


BIG PROFITS, LOW INVESTMENT. Life exper- 
ience is your inventory. Send SASE, three 
dollars. PO 5406, N. Muskegon, MI 49445. 


GIANT TV 


EARN $100,000+ YEARLY!!! 
Manufacture the best glam! screen projection TVs for huge 
}protits with lenses and screens utilized by Sony, Hitachi 


you $1200/week! 


гк=== 


catalog $1. Monay back guarantee! Tel: (717) 489-3 
POLI-VISION G 


TV 
187 CYPRESS ST., THROOP, PA 18512 


DRUG RAID SEIZURES: Dirt Cheap! Cars, 
Houses, boats, computers, Seizures, Box 
51488-YD, Ontario, CA 91761 


ESCARGOT (SNAIL) RANCHING. Huge mar- 
ket. Lucrative business. Start- up kit, counsul- 
ting: (402)894-2592. 


FAMOUS MAILORDER MILLIONAIRE reveals 
money-making secrets! Free exciting cassette. 
Melvyn Powers, 12015 Sherman Ad., North 
Hollywood, CA 91605. 

http://www. mpowers.com 


FREE 40 PAGE BOOK REVEALS SIMPLE 
TOP HOME BUSINESSES, 708-585-3930 
DEPT. P5496 


Free 900#'S- We're Giving Them Away! Out- 
standing Income Opportunity! Free Information: 
914-573-2067 


FREE NETWORK MARKETING catalog and 
magazine, plus, publishers #1 opportunity 
800-786-5493.PS 


REPAIR CRACKED WINDSHIELDS 


Earn $90,000 Yearly Repairing - 
-not replacing- 


Large Cracks in Windshields 
CALL 1-800-826-8523 


or write The Glass Mechanix Inc. 
4555 NW 103rd Ave. * Ft. Lauderdale, FL 33351 


FREE REPORT! "How To Make Big Money In 
Mail Order, Working From Home." Write: Vine- 


yard, Box 11165, Fort Smith, AR 72917-1165. 


FREE! Tum any Computer into a Money Ma- 
chine. Free Report: 1-800-221-3813 


| OperPS1 01 


GET PAID $268.20/ Rol Taking Easy Snap- 
shots! Film Supplied. Phototek, Box 3706-PS, 
Idyllwild, CA 92549. 909-659-9757 


HUNDRED WEEKLY Possible. Home mailing 


‘program. Free details. JHA Enterprises, Box 


36727 Decatur, GA 30032. 


\ 


| HYDRAULIC JACK REPAIR MANUAL AND 


CATALOG $10.00. HYDRAULIC PARTS SUP- 
PLY, BOX 4157, BROWNSVILLE, TX 
78523-4157. 


BUSINESS OPPORTUNITIES 


JOIN HOME-WORKER'S ASSOCIATION -- 
Get "Guaranteed Legitimate" home-employment 
offers! (Many Choices!) Write: Association 
PS496, Alexandria Bay, New York 13607-0250 


LET THE GOVERNMENT FINANCE your small 
business. Grants/ loans to $800,000.00. Free 
recorded message: 707-448-0270. (JG6). 


MAKE $15,000 monthly! The Perfect Business. 
No investment. Easy. Free Booklet. MPC, Box 
57, Lenore, ID 83541. 


T-SHIRT PRINTING MACHINE 


We manufacture professional 
single and multi-color screen | 
printing equipment. 
Inexpensive. Call for 
brochures, prices and 
information pack on the 
versatile AZTEC 1000 T-SHIRT 
SCREEN PRINTER. 


| CATCO MFG. CORP. Miami, FL 800-869-6338] 


MAKE $25.00 / POUND From Free Aluminum 
Scrap? YES! Free Report! Ameriscrap- P5496, 
Alexandria Bay, NY 13607-0127 


MAKE HOMEMADE "business opportunity" 
booklets. Mine have eamed $1,001,165! Free 
report. Don Massey, Box 270910-PSB, Fort 
Collins, CO 80527-0910. 1-970-495-4724. 


MAKE MAILORDER MILLIONS! FREE IN- 
FORMATION! SASE: INFORMATION, BOX 
9957, DOTHAN, AL 36304. 


MAKE MONEY WITH CLASSIFIED ADS, Un- 
limited Earning Potential, Banish Unemployment 
Fares Forever, Send SASE and $1.00: THE EIM 
COMPANY, 94 Buckshill Road, Waterbury, CT 
06704. SATISFACTION GUARANTEED. 


MONEY MAKING MACHINE. Curbmate ma- | 
chine installs beautiful concrete lawn edging. | 


Amazing profits. 801-262-7509. 


NEW! GROW EXPENSIVE PLANTS, 2000% 
PROFIT. Free information. GROWBIZ, Box 
306-84. Seminary, MS 39479. 


OWN YOUR MAIL ORDER BUSINESS SELL- 
ING BOOKS. TPCE, BOX 4113, TORRANCE, 
CA 90510 


Over 75 pages of exciting infarmalion and contract. Raise | 
in your own backyard, cellar or garage. Fast growers and || 
big money makers. Lobsters cam grow up to 5 lbs. Banh Tamil- | 


izer business. Joint venture panmerships also available — huge prof- | 
ils! Worms up to a fom long, Send $10,400, Applicable towards Ist |] 


onder. In Business Since 1931. Free information also available. 


HY HUNTER INDUSTRI 
12001 Haaren Roan * GgANADA Hous, Caur. 91344 
(818) 363-0202 PH • (818) 360-8562 FAX 


PIANO TUNING PAYS: Learn with approved 
home study course, Diploma granted. American 
Tuning School, 17050 Telfer Dr., Morgan Hill, 
CA 95037. 


RECORD VIDEOTAPES - At Home. $5,000 
Monthly Possible. No pornography. Free De- 
tails. Write: CMS Video Company, 210 Lorna 
Square - #163P, Birmingham, AL 35216 


RECYCLE (AMAZING PROFITS MADE) Re- 
conditioning Automoblie Batteries! (Free) In- 
formation! Battery Outlet, Box 3300PS, Hickory, 
N.C. 28603-3300 


START A SUCCESSFUL BUSINESS LIKE 
MINE! POWER WASHING AND PAINTING! 
BUSINESS GUIDE, $2.99, CPPW, 416 gn 
DLEBORO AVENUE. EAST TAUNTON, 
02718. 


BUY IT WHOLESALE | 


TAIWAN, 
Echo, 


39,457 Products, Factory Direct... 
HKONG, MEXICO! Save 500-900%6... 
Box 739-C46, Shalimar, FL 32579-0739. 


FAMOUS NAME REPLICA WATCHES. Au- 
thentic Re-creations. Excellent Quality. Free 
Wholesale Catalog. 1-800-553-4334. 


FREE 600,000 ITEMS, Wholesale Directory 
(LSASE) TNT, Box 2614P, Big River, CA 92242 
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CABLE EQUIPMENT 


CABLE TV 
DESCRAMBLER 


Sy AL E ;‹ 


Pree bs | 
"VISA. 


OPEN EVERYDAY 
FREE 30-Day Trial 
1-300-884-3473 
1-YR WARRANTY * IMMEDIATE SHIPPING 
CABLE DEPOT, INC. 


BASIC CABLE CONVERTERS AND PER- 
SONAL SECURITY PRODUCTS. FOR BEST 
QUALITY, PRICES, SERVICE AND FREE 
BROCHURE. А.Е. COMPANY, 
1-800-234-0726. 


CABLE DESCRAMBLERS. BUY DIRECT- 
ROCK BOTTOM PRICES! NO CATALOGS, 
JUST LOW PRICES. CABLE OUTLET 
1-800-203-7077. 


CABLE/ SATELLITE DESCRAMBLING. New 
digital satellite fix. Voice/ FAX 716-874-2088. 
http://www.scramblingnews.com 


CABLE TEST CHIPS. Puts cable box into full 
service mode! $16.95 to $34.95. 
1-800-452-7090, 1-800-615-9221. 


CABLE-TEST CHIPS As low as $9.95 For 
Testing Cable Boxes in Full Service Mode. 
F.T.G/S; CUBES; JERROLD; PIONEER; 
ТОСОМ; SCIENTIFIC ATLANTA; ZENITH; 
REMOTES $10; Lifetime Warranty. Full Tech- 
nical Support. MC/VISA/COD. NE ENGINEER- 
ING 800-926-4030 


CABLE TEST CHIPS BLOWOUT SALE. ALL 
CHIPS FROM $15.00 TO $25.00. NO MIN. 
REQUIRED. 1-510-278-3615. 


| CABLE T.V. CONVERTERS AND ACCES- 


SORIES. Fair Prices, Quality Service, and 14 
years Experience Gives Us The ADVANTAGE. 
CALL 1-800-952-3916 V/MC/AMEX/DISC/ 
COD. Advantage Electronics, Inc. 1125 River- 
wood Dr., Burnsville, MN 55337. МЕМВЕН ОР 
NCCA 


CABLE T.V. CONVERTERS AND DESCRAM- 
BLERS. WHY RENT? CALL BASIC ELECTRI- 
CAL SUPPLY. 1-800-577-8775 


CABLE TV CONVERTERS/ DESCRAM- 
BLERS. Don't Pay Retail Buy From The 
Wholesaler. 30 Day Money Back Guarantee. No 
PA Sales. DIRECT CABLE SUPPLY INC. 
1-800-808-3356 


CABLE TV DESCRAMBLERS/ CONVERT- 
ERS. Jerrolds, Scientific Atlantas, Pioneers, 
Tocoms, Zeniths. BEST PRICES! Free Catalog! 
ALLSTAR, 1-800-782-7214 


CABLE TV DESCRAMBLERS. ALL MAKES. 
IMMEDIATE SHIPPING. VISA/ MC/ COD. 
WING WHOLESALE 800-304-4408. 


CABLE TV EQUIPMENT & ACCESSORIES 
Wholesalers Welcome! 30 Day. Moneyback 
Guarantee! Free Catalog! PERFORMANCE 
ELECTRONICS, INC. 1-800-815-1512. 


CABLE TV, ORIGINAL EQUIPMENTS, DES- 
CRAMBLERS, CONVERTERS, COMBOS, 
QUANTITY DISCOUNT, CALL NOW WE'LL 
MEET OR BEAT THE COMPETITION UNI- 
VERSAL SALES 800-647-2371 


CABLE TV SUPPLIER- We carry most brands 
& accessories. Immediate shipping & money 
back guarantee. CALL US AFTER, OR CALL 
US BEFORE- YOULL CALL US MORE! J&D 
ELECTRONICS, 1-800-851-9085. 


CABLE TV TEST CHIPS for Jerrold, Tocom, 
Pioneer, Scientific Atlanta, etc... QUICK IN- 
STALLATION! New Multi-Mode modules 
available. Prices from $55 each. 
1-800-786-9025. 


| CABLE DESCRAMBLERS & TEST CHIPS. All 


models... lowest prices. Available overnight. 
Chipsmart, 1-800-208-2638/ 954-236-0677. 


DESCRAMBLER ANYONE can build in SEVEN 
STEPS with RADIO SHACK parts!!! Plans $5.00 


` 1-800-818-9103. 


CABLE EQUIPMENT 


CABLE CONVERTER DIAGNOSTIC TEST CHIP | 


WE STOCK A COMPLETE LINE OF CHIPS, TOOLS, WIRELESS QUICK INSTALL X: 
BOARDS AND DIAGNOSTIC CUBES. WHOLESALE PRICING-DEALERS WANTED. 
#1 IN CUSTOMER SERVICE & TECH. SUPPORT, ALL ORDERS SHIP WITHIN 24HRS. 
*PRIORITY NEXT DAY SHIPPING AVAILABLE VIA FEDERAL EXPRESS & UPS. 
*LOWEST PRICE & SUPERIOR PRODUCT GUAR, BUY 5 GET 1 FREE TILL JAN 86. 
*FRIENDLY ISAL SERVICE. WE'RE PROFESSIONALS, ESTABLISHED 1977 


VIS c 
| FOR ORDE E 
| CATALOG & TE! | 


CABLE T.V. CONVERTERS, DESCRAM- 
BLERS. Scientific Atlanta, Zénith, Jerrold, Pio~ | 


neer, Oak. Replacements for most models. | 


Quality, Price and Service. Visa M/C. Dealer 
inquiries invited. EAGLE Electronics 


Blvd., Naples, FL 33963. 


* CABLE EQUIP. x 


REPLACE ALL MODELS 
MONEY BACK GUAR. 
1 YR. WARR. FREE CAT. 


OW PRICES * AVOID RENT FEES 


E! -800-243-3967 
INE SYSTEMS, INC. 


DESCRAMBLERS... CONFUSED? We'll Ex- 


Inc., | 
1-800-259-1187, Number One, 1301 Railhead | 


JAL COMM UNICATIONS INC. 


G1 "г. 


-800 Jat GO “Лл CA BLE 


SUPER CABLE TV "TURN-ON CHIPS." Pro- 
vides Full Service Activation, FACTORY DI- 
RECT! EXCELLENT INSTRUCTIONS! JER- 
ROLD, ТОСОМ, ZENITH, PIONEER, 
SCIENTIFIC ATLANTA. CALL NOW!! 
MASTER COMPONENTS. 800-233-0570. 


| | t 
TURN ON CHIPS 


plain All Your Options. All Models Available. | 


Quality Service. Open 7 days 9-9 EST. Sun- 
state Engineering. 1-800-717-1575 


DESCRAMBLERS! BUILD YOUR OWN With 


Seven Parts From Radio Shack. 7 EASY | 


STEPS! Plans, Send Only $7.00. Paul & Co., 
8814 Briar Ct., Des Plaines, IL 60016. 


FILTERS $11.95, CONVERTERS $69.95, DES- 
CRAMBLERS $59.95, ONE PIECE $149.95, 
RFT $119.95, 1-800-249-3025. _ 


КАТУ СА BLE T.V. | DES CRAM MBLERS | 
iy "BEST PRICES & FRIENDLIEST SERVICE. 
FIRST CALL THEM, THEN CALL US. 
ALL MAJOR BRANDS AVAILABLE. 
DEALERS WELCOME 


30 ny Guarantee = 1 Yr len dea: Al 


PROFESSIONAL QUALITY POSITIVE NOTCH 


FILTERS. DISCOUNTS on 5 or MORE. FAST | 


COURTEOUS SERVICE. 
CARDS. CALL 1-800-820-8884. 


ALL CREDIT 


REVOLUTIONARY NEW TECHNOLOGY. 


Does all Cable Boxes -For Free Catalog Call 


MEGA: 1-800-676-6342. 


1174 
H- -800- :540- 3868 ext.71 


i "TEE 


SECRET CABLE DESCRAMBLERS! Build 


yeur own Descrambler for LESS than $12.00 


in SEVEN EASY STEPS! RADIO SHACK 
Parts List and FREE Descrambling Methods 
that COST NOTHING To Try, Included. Send 
$10.00 to: INFORMATION FACTORY, Р.О. 


Box 669, Seabrook, Texas 77586. For VISA/ | 


MC, C.O.D's 1-713-922-3512 Any Time! 


TEST AIDS ALL TYPES RFT-1's, FTG's, and 
CUBES. Internal or External. (813)523-1127. 


| TEST AIDS. RFT-1'S, FTG'S, 


LOWEST PRICES 
1-800-615-9221 


NO FL. SALES 
Gui а 


| Get the | 


Clear | 
Picture | 


ux pehn FREE 20 دن‎ we 
MCT Dar TAL ā BEAWIOR Pl 


= VISA - MC - COD Г 
и 200 032-1500 Ы 
+ 5 ELECTRONICS р mae i 


TEST AIDS. Jerrold, Pioneer & S.A. Quick 
boards $15, S.A. micros $20, E2 clearer / test aid 
(O3XX - 67XX) $15, Zenith & Tocom $12. 
EXTERNAL ACTIVATORS. Jerrold $85, S.A. & 
PIO $110. FILTERS. $20. AUDIO BOARD $20. 
REMOTES. $10. SECURITY BITS. $10. (718) 
241-2560. 8am- 1pm EST. NO NY SALES! 


S/A SPECIALIST 
NOBODY BEATS OUR PRICES! 


All Models © S/A Converters 
& Descramblers * Stealth 1000P 
{5 
098 
y^^ Call LE.C. a 
1 800.7083 16 


PIO-SUPER. 
External Only. DEALERS. Phone/Fax: 


800-716-3561. Educational inal Only. 


Universal Descrambler. $129.95 + $5 S/H. 
VISA/ MC/ AMEX. Free Catalog. Electroman, 
Box 24474, New Orleans, LA 70184. 
(504)482-3017. 


WE BEAT ALL PRICES. Cable TV Descramr 
blers. All major brands. 30 day trial. Young 
Video. 1-800-406-0071. 


CABLE TV DESCRAMBLERS 
All major brands * Money-back guarantee 
BELOW WHOLESALE PRICES * 2 YR. WARRANTY 


ABSOLUTELY THE LOWEST PRICES! 
АМЕ BEAT ANY PRICE... NOBODY BEATS US! 


RP ELECTRONICS 


1-800-304-3604 


CABLE EQUIPMENT 


WHY BUY A SPECIFIC BOX, WHEN THIS 


| 


WORKS ON ALL!! RFT/ TFG- Turns On Jerrold 
Boxes From Cable Co. 100% Safe and Non- 
detectable. Easy Installation. 30 Day Trial/ 1 
Year Warranty. $150.00. Call For Quantity Dis- 


counts. 12-5 PM C.S.T. CBI (314)569-4027. 


Cable TV Descrambler 
a NEW Product | 
No Converter Necesst sary 


Works With All Systems 
E 1-800-886-8699 


: 


i CATALOGS 


ADVANCED SCIENCES A; 
| “25th Century Technology Today" 


Se pm 
T. Ek A i Za 


Time Travel - Mind Power Devices - Levita- 
tion - Psionic Helmet - Boxes - Hidden Tech- 
nology - Courses - Hundreds of Products 111 
"Catalogue $4.00 © 


255 М.Е! Cielo Rd., Suite P565P, Palm 
Springs, CA. 92262, Ж (619) 327-7355 


CB RADIO/ 
SCANNERS/RADARS 
POLICE - FIRE SCANNERS, CB'S MARINE 


2-WAY, ANTENNAS, HPR, BOX 6211365 
LITTLETON, СО 80162. 7 


SECRET Scanner Frequencies: Federal, Police, 
tc. Catalog $1.00! CRB, Box 56PS, Commack, 
Y 11725 


CLASSIC CARS 


| BATTERY 
| MASTER этен 


Disconnects all electrical circuits with a simple turn 
of the knob. Attaches to battery in minutes. Heavy 
duty. Suitable for 12 or 24 volt batteries. 


| Eliminates battery drain, prevents electrical fires, 
provides emergency cut-off. 


| Remove knob to stop theft and | 
unauthorized operation. $1 4. 95 andi posibal 
| Add $1 for side post adapter 
BATHURST, INC. 
Box 27-PS, Tyrone, PA 16686 
814-684-2603 


Quantity discountz-12 units or more. 


COMPUTERS/SOFTWARE | 


COMPUTERWARE DISCOUNTER New com- 
pany offering software, upgrades, p.c.'s, lap- 
ps, peripherals, recognized brands well below 
ist price including shipping. Pilgrim's Progress 
1-800-276-8676 10am-5pm E.T. M-F. 


FREE CATALOG. IBM Compatible Shareware. 
CALOKE INDUSTRIES, Box 18477, Raytown, 
MO 64133. 816-478-6185 


WORLDWIDE WEB 


Anarchy Online BBS: controversial and unusual 
formation. online. Modem: 214-289-8328 Inter- 
net: anarchy-online.com : 


SUA SPONTE’- 
WHAT DOES IT REALLY MEAN! 
http://www.worldprofit.com/mawish.htm 


o4 [T3 эв 


| | Do it yourself 


E CONTACT LENSES 


CONTACT LENSES. Absolute lowest prices on 
your contact lenses. Guaranteed. Call 1-800- 
CONTACTS. 


DO-IT-TOURSELF 


BUGGED? PHONE TAPPED? FREE Catalog | 


of Counter-Surveillance Equipment tells you 
Fast! (800) 732-5000 


DON'T THROW AWAY THAT USED 


COPIER OR PRINTER CARTRIDGE! 
REFILL IT [ CANON" * COPIERS | 
SAVE OVER 75% |^ ^ 


"| LASER, PRINTERS id 


it's easy 
Complete kii includes 
* Done Five il 

* Replacement feit 


INCORPORATED Aa nil SHARP. COPIERS 
9132 Windsor Dir ШЕЕ, | XEROX 5008 
| Palos Hills кти | $29.95 .— 


Free hacking/ phreaking diskette catalog. Per- 


rine Dynamics, 720 каи Trail, Cuyahoga | 


eg 
Falls, OH 44221 


SURVEILLANCE, COUNTERSPY, PROTEC- 
TION. Guaranteed Lowest Prices! Catalogs 
$5.00 PROTECTOR, Box 520294-A, Salt Lake 
City, UT 84152 (B01)-487-3823 


SURVEILLANCE- 
COUNTERSURVEILLANCE- WE HAVE 


EVERYTHING! Catalog $5.00 P.E.P. Box 
930024-S, Norcross, GA 30093 


AMAZING 


м 
we 


Infinity Xmtr - Use any touchtone 

phone to monitor your premises, access 

other calls, or contro! up to 8 devices! 
TELCONI Plans (creditable to purchase)... 
TELCON10 - Ready to Use ............ 


$10.00 
$149.50 


Е ЭС tended Play 


Telephone Taping System 
В hr tape time ТАРЗОХ - Ready to Use ........ $84.50 
Ready 


eT D fo Use! 
1 ; New Laser Pens 
DANGER - 


: LAPN67 - 5 mw, 670nm, 600 ft...$39.50 
шеш eters | LAPNOS - 15 mw equiv, 1,500 ft... $79.50 
mauus Poet | LAPNO3 - 30 mw equiv, 2,000 ft, $149.50 


CONTROL 7 


Using All New Alpha 


pu 


Brainwave Synchronization! LOW cos! et revolütionsn 
electronic device induces a state of total relaxation & 
control by use of programmable electro stimuli. 
Simple to use. SYNCRI0 (minor assy req)... 
SZ 


$49.50 


NECS 


MC. Visa, Check, Cash, COD 
rio Send or Fax Orders То: Dept PS? 
UNLIMITED "5o Box 716, Amherst NH (203 
Siders ИША Шиш 

Visit Us on the Web! http: erww.amaxingl.com 


surveillance Devices ! 


MS - 26 Telaphone Transmitter Kit 
Micro Speck Tiny - 1/3 the size of a dime! 
dm. Professional quality - Crystal clear | 
on any FM radio up to 1/4 mile. "Snapkit" | 
technology for easy assembly! | 
Also avallable: Tiny room transmitter 
$29. 905 highest power available. The most 
sensitive of any offered - MD250 $44.95 
` Guaranteed fo be smaller than any 
olher transmitters offered anywhere! | 
Telephone Transmitter Kil 
hidden in a dual modular adaptor 
| Transmits both sides of conversation to 
| any FM radio up to 1/4 mile. "SnapHit" 
| Pee Hr EC 
Goes completely 


cords up to 12 hours of conversations 
later on a srg сезе Recording starts and 


when phone is used! | 


$99.95 95 eaMC (214) 255-7490 | 
Check & money orders also accepted | 


о Radix Ine Вох 166055-P Irving TX 75016 | 


| P.C.DI., 


DO-IT- YOURSELF | 


UNUSUAL PUBLICATIONS! Strange stuff! 
Weird plans! FREE catalog 185+ amazing pub- 
lications! Electromart, Box 4-P, Carthage, TX 
75633-0004. 


TELEPHONE LISTENING DEVICE 

P Record tesephene comersalions in your оће ог 
home Connect between any cassette or tape 
recorder and your lelephone ine Starts aula- 
mabcally when phone i answered Records bath 


, sudes of Conversation Stops recorder. when 
* phones hung up 


EACH Ory Dur aas 
Super Powerful FM TRANSMITTER 


Many ires more paweertul ran other traosmaters; 

Transmils up fo '% mie To any FM rade Easy 10 

Assembe KA - up їй SW baien (not mci | 

For catalog of Transmitters, Vox e Scrambiers and 

ofer specaty dems. enclose $? 00 ta US! Corp 
Сы! 407-725-1000 or uod $19.95 + $1.00 
shipping per item to: USI Corp., PO Box 


PS-2052, Melbourne, FL 32902 COD'3OK, — 1x15" 


WE SELL LASERS FOR EXPERIMENTS, LIGHISHOWS, 
| INDUSTRIAL APPLICATIONS. LEARN ABOUT LASERS 
WITH OUR PLANS, BOOKS AND KITS, START YOUR OWN 
ВЛЕЕ РАНЕНЫ ОНАР СН; 25.001 
CALL FOR YOUR 
MWK INDUSTRIES 
1269W. POMONA, ... BOAT EOS 
CORONA.CA 720 AX: [709/210-4857 | 


adi T ION‏ کے فا ف اا 


BECOME AN ELECTRICIAN. APPROVED 
HOME STUDY. FREE CAREER LITERATURE. 
ATLANTA, GEORGIA. 800-362-7070 
DEPT. TEE109. 


BECOME A PROFESSIONAL LOCKSMITH. 


HOME STUDY. FREE CAREER LITERATURE. 
P.C.D.l., ATLANTA, GEORGIA. 800-362-7070. 
DEPT. LKE109. 


BIG ARMS. From items around the house. 


Beginner exercises. $3.00. P.O. Box 5158. 
Kona, HI 96745. 


l Einstein was denied but | 
lone achievement: 


l DIPLOMA 


i Luckily, you have an 
| opportunity that i 
Finstein never did. You i 
can get your High School Diploma a i 

! home in your spare time from ICS. 
[ Graduate in as little as six months for | 
each year of high school you need! | 
| 


| DONT BE DENIED! 
| Сай 1-8 370 


You Can Gall 24 bours a day. 7 days a week! 
Call now, or send this ad, along with your name and | 


{ address, today for FREE information. | 
ics Newport//Pocific High School Dept; APCO36S, 

сете 925 Oak Streel, Scranton, Pennsylvania 18515. | 

2 сели Шы — L 8 8 2 883 | | 


EARN YOUR HIGH. SCHOOL DIPLOMA. 
HOME STUDY. P.C.D.l., ATLANTA, GEORGIA. 
FREE LITERATURE. 800-362-7070. DEPT. 
JME109. 


FREE VIDEO External BA/BS, MS/MBA, PHD/ 
LAW. Accredited, financial aid, (800)471-3776, 
LA SALLE UNIVERSITY, Dept. #776, Man- 
deville, LA 70470-4000. 


GAMBLERS PARADISE! Retire wealthy. Guar- 


anteed ultimate method. Eye- opening. FREE | 


INSTRUCTIONS. 1-800-482-1512. 


HIGH SCHOOL at home, diploma awarded. Low 
monthly payments. No classes, information free. 
Phone free 1-800-228-5600, or write American 
School, Dept. #347, 850 E. 58th Street., Chi- 
cago, IL 60637 


HOW-TO VIDEOS & CD-ROM CATALOG. 
Many Categories Available. Catalog 
$2.00.ACHIEVER HOW TO VIDEOS. 200 East 
30th Street. 4H-PS New York, NY 10016 
212-802-7062 


EDUCATION & INSTRUCTION 


LEARN PC REPAIR- TROUBLESHOOTING, 
SERVICING. HOME STUDY. FREE LITERA- 


TURE. R.CD., ATLANTA, GEORGIA. 
800-362-7070 DEPT. JJE109. 
LEARN TO CLEAN YOUR VCR. VIDEO 


SHOWS HOW. $24.95. VIDEO SERVICES, 
BOX 501, PERU, IL 61354. 


LEARN VCR REPAIR. GREAT PROFITS. 
HOME STUDY. P.C.D.1., ATLANTA, GEORGIA, 
FREE LITERATURE. 800-362-7070 DEPT. 
VRE109. 


PARALEGAL GRADED CURRICULUM. Ap- 


| proved Home Study. Affordable and Compre- 


hensive. 100 years of legal training. Free catalog 
(800-826-9228) Blackstone School of Law, P.O. 
Box 701449, Department PS, Dallas, TX 75370. 


PRIVATE INVESTIGATION TRAINING! Big in- 


. come! Own Boss! FREE Information. Probe, 


P.O. Box(PS) 2133, Beverly Hills, CA 
90213-2133 
UNIVERSITY DEGREES WITHOUT 


CLASSES. BACHELOR'S, MASTER'S, DOC- 
TORATES. ACCREDITED, INEXPENSIVE, 
CONVENIENT. FREE BROCHURE. BEAR'S 


| GUIDE, Box 7070PS, Berkeley, CA 94707. 


600-835-8535. 


University Degrees! Economical home study 
for Bachelor's, Master's, Doctorate, licensed by 
the California State Council for Private Pos- 
tsecondary and Vocational Education. Pros- 


tigious faculty counsels for independent, in- 


dividulaized, at-a-distance education. Free 
information: Richard Crews, M.D.(Harvard), 
President, Columbia Pacific University, Dept. 
2R52, 1415 Third St., San Rafael, CA 94901: 
800/552-5522 or 41 5/459-1 650. — 


ELECTRIC VEHICLES 


100 MPG HYBRID VOLKSWAGEN CONVER- 


SIONS! INFORMATIONAL CATALOGUE) 
SASE 1-800-KAYLOR-K. KAYLORKIT, 
POB1550PS, BOULDER CREEK, CA 
| 95006-1550. 


ELECTRONIC SUPPLIES 
& EQUIPMENT 


VIDEQSURVEILLANCE € 
| 17" Monitor/Quad switcher 0 
| [see 4 views at once) $8750 M Y 


E 
R 


Covert cameras @ $350% 
Recorders available 
= Video monitoring 
= Save thousands! 
= Catch a гаї! | 
ECURITY $ 
DIRECT $ 
CALL 


(800811590133 


http://www. securitydirect.c com | 


| T 


EMBLEMS/ 
PATCHES/DECALS 
CUSTOMIZED PATCHES, PINS, DECALS. 


FREE CATALOG, STADRI, 71А TINKER 
STREET, WOODSTOCK, NY 12498 
(914)679- "6600. 


EMPLOYMENT 


INFORMATION 


$329.84 Weekly Assembling Our Products At 
Home. Toll Free 1-800-460-WABC, Ext.1292 
(Message). 


NEED A JOB? ASSEMBLE EASY 


STOP! 
CRAFT PRODUCTS FROM HOME! 
1-800-377-6000 ex6055. 


HELP WANTED 


EARN MONEY Reading books! $30,000/ yr 
Income potential. Details. 1-800-513-4343 Ext 
¥-20025 
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^ EMPLOYED. 


HELP WANTED 


EXCELLENT INCOME! ASSEMBLING EASY 
CRAFT PRODUCTS AT HOME. PROGRAM 
GUARANTEED! 1-800-377-6000 ext.6050. 


HOME TYPISTS, PC users needed. $45,000 
income potential. Call 1-800-513-4343 
Ext.B-20025. 


` FINANCIAL 


CAPITAL CONNECTIONS for growth, expan- 
sion, factoring invention. (310) 399- 1886. Fax: 
452- 0788. 


CASH HOTLINE $500 TO $5,000. MUST BE 
APPLY BY PHONE. 
312-329-6166. 


$$$ DEBT CONSOLIDATION FREE! $$$ Cut 
Monthly Payments 30%- 50%, Eliminate inter- 
est, Stop collection calls. Credit restored. NCCS, 
Inc. (Non-Profit). Lic./ Bonded. (B00)955-0412. 


FEDERAL LOANS for small business now 
available. Call 1-800-777-6342 for free details. 


FEDERAL LOANS for small business now 
available. Call 1-800-777-6342 for free details. 


FREE CASH GRANTS. Never Pay Back! Busi- 
ness, Medical Debts, Others. Information SASE: 
CompuGrant, 5473 N. University Drive, #303, 
Lauderhill, FL 33351. 


FREE GOVERNMENT GRANTS! BILLIONS 
AVAILABLE! NEVER REPAY! CALL (24 
HOURS): 1(619)599-3502 


MONEY TROUBLES? OVERDUE BILLS? RE- 
DUCE INTEREST CUT CREDIT CARD PAY- 
MENTS. CALL 1-800-SAVE-ME-2. 


OVERDUE BILLS? 1-800-869-0607. Bad cred- 
its no problem! Licensed/Bonded since 1977. 
Applications to. $50,000. Not loan company. 
Town & Country Acceptance. 


SMALL BUSINESS - Let the Gianna Fi- 
nance You! Loans, Grants, Assistance! Satisfac- 
tion Guaranteed! 1-800-226-3601 , BF6050. 


FOREIGN NEWSPAPERS 


WORLDWIDE ENGLISH NEWSPAPERS/ 
MAGAZINES! SAMPLER: 3/$3.98 FREE BRO- 
CHURE. MULTINEWSPAPERS, Box 
866-33,Dana Point, СА 92629 


` FOR INVENTORS 


WORK DIRECTLY WITH 
" REGISTERED PATENT ATTORNEY 
& DEGREED ENGINEER 
36 YAS ENGINEERING & PATENT 
EXPERIENCE 


U.S. & FOREIGN PATENTS 


PATENT AND DEVELOP.IDEAS WITH 
THE EXPERIENCE OF AN EXPERT. 
FREE 228 PAGE BROCHURE. 
CONFIDENTIAL ADVICE AND FORMS. 
| INTRODUCTION TO INDUSTRY, 
| MARKETING PLANS, OFFSHORE 
PRODUCTION & PROTOTYPES 
| Also CO in Copyrights & Trademarks 
(Associates located near Patent Office 
| CREDIT CARDS ACCEPTED * SAT/SUM HOURS 


| MICHAEL I. KROLL 
REGISTERED PATENT ATTORNEY 


| US PATENT REGISTRATION 126,755 
171 STILLWELL LA., SYOSSET, NY 11791 


TOLL FREE US/CANADA 800-367-7774 


| Toll Free FAX - US & Canada 800-367-7773 
Intemational Phone/Fax 516-692-2795 
Internet-http:// invention.com 
E-Mail: patent @ genie.com gf 


BORSARI & Associates, provides professional 
patent and trademark services. For our in- 
ventor's package, call 800-225-2462. 


DEAL DIRECTLY WITH REGISTERED PAT- 
ENT AGENT and qualified U.S. Patent Office 
Examiner. DON'T BE FOOLED BY PHONIES. 
Free patent information- "Patent, Develop, Mar- 
ket Your Invention." Richard L. Miller, 12 Park- 
side Drive, Suite-N, Dix Hills, NY 11746-4879. 
(516)499-4343, 1-800-242-9853, 
HTTP-J/WWW.PTO-AG.COM 


FREE! "The 20 Invention Facts You MOST Need | 
to Know." Call 1-800-4-RESULTS. 
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FOR INVENTORS 


DON'T BE FOOLED! CALL OUR INVENTORS 
CLUB 24 HOURS FOR INFORMATION. 
1-800-466-1793 


FREE help for inventors! No charge for protec- 
tion forms and information kit. Affiliated In- 
ventors Foundation. 1-800-525-5885 


FREE INVENTION PACKAGE: Davison & As- 
sociates offers customized Development, Pat- 
enting, - Licensing. Proven Results: 
1-800-677-6382. 


INPEX- World's largest invention expo! 1500 
inventions expected from 35 countries. May 
1996. Attend/ Exhibit! 1-800-422-0871. 


INVENTEX. INTERNATIONAL IDEAS & IN- 
VENTIONS EXPO. Sydney, Australia. August 
22nd-25th 1996. For Information, Write To: 
Inventex, 7. Vincent Street, Balmain 2041 Aus- 
tralia. FAX: 612-818-5694. 


INVENTIONS, new products. We submit to 
industry. Patent services. 1-800-288-IDEA. 


INVENTORS' DIGEST. America's #1 Inventors' 
Magazine since 1985.  £$22/ year. 
1-800-838-8808. 


Inventors: Free information on offering your 
invention for sale. 1-800-537-1133. Kessler 
Sales Corporation, C-7-Fl-6, Fremont, Ohio 
43420, —_ | 
INVENTORS. 
WASHINGTON D.C. 24hr recording. Toll Free 
800-211-0893. Request packet 12. 


INVENTORS - NEVER SEND IDEAS TO 


| STRANGERS! AVOID SCAMS - SAVE THOU- 


SANDS! REVOLUTIONARY, PROTECTION/ 


MARKETING METHOD! NONPROFIT OR- 
GANIZATION. FREE INFORMATION: 
1- 800-846-3228. 


INVENT SOMETHING? ESI Inc. links uncon- 
nected individuals with decision-makers. Free 
brochure supplied. (800) 547-7885 


PATENT IT ECONOMICALLY! Free details. 


Licensed since 1958. Mear Washington, D.C., 
Ph.D. Associates. 1-800-546-2649 


PATENT IT YOURSELF. Kit includes Publica- 
tions, Forms, А-2 Instructions, $34.95. WORLD 
AIR DATA/PS, Box 70127, Washington D.C. 
20088. 1-800-753-4445. 


"PAY ON SALES MADE" We'll Launch Your 
National T.V. & Print Campaign Free. Applica- 
tion & Eligibility Study Required. Restrictions 
Apply. AS SEEN ONT.V. INC. 407-626-0688. 


PRE-RECORDED MESSAGE. FREE INFOR- 
MATIVE BROCHURE, JOSPEH BREAUX, 
REGISTERED PATENT ATTORNEY. CALL 
(800)357-4332. 


PROTECT, PATENT, MARKET your own in- 
vention. $37.00. IDEA, 4587 Morse Center 
Road, SWS 318, Columbus, OH 43229-6692. 


REGISTERED PATENT ATTORNEY. Former 


patent examiner. 31 years experience. Donald | 
, Kettlestrings. 1-800-966-7577. 


S.E.L.L. YOUR IDEA..... Free info. on Patents, 
Licensing, Marketing, based on 25 yrs Exp. 
Harshaw Research 800-451-1326 


| TRADEMARK QUEST CD-ROM. ENTIRE FED- 


ERAL DATABASE ON DISK. Win3.1+ $69. 
(508)497-2371. 


GARDEN/ LAWN CARE 


ELIMINATE MOLES & GOPHERS quickly, 
easily, permanently. Guaranteed method. $3.95. 
ARBEE, Danhaven Farms, Р.О. Box 34735, 
Norfolk, VÀ 23514. 


GROW PLANTS WITHOUT SOIL using hydro- 
ponics. Plans $10.00. T.A.C., P.O. Box 5606, 
Hollywood, FL33083. — — — —  — FL 33083. 


HAIR CARE 


MEN'S 24 PAGE HAIRPIECE CATALOG! For 
$20.00 Discount Mention 
1-800-448-0133. Fax: 1-919-571-7350 


“URGENT MESSAGE" FROM: 


This Ad. Call: | 


HEARING AIDS 


Hearing Aids Deal Direct. Guaranteed Low- 
est Discount Prices. Top Quality Made in the 
USA. Home Trial Free Information. 
1-800-641-4327. True Sound 


HEARING AIDS- GUARANTEED LOWEST 
PRICES! No huge commissions. Home trial, 
terms. All makes. We're the oldest, biggest, 
best. Custom instrument specialists. Free in- 
formation,(800) 323-1212. Lloyds - PSC. 


HEARING AIDS- New FREE Catalog. All styles | 
| available, 


including POWERFUL CUSTOM 
AIDS, at savings of 1/2 or more. Power Hearing, 


Box 31, Alpine NY 14805 1-800-260-4135 


FREE 
CATALOG! 


New Hearing Aids 


* All Models 45) | 
P Huge Savings ISN 
* No Salesman will call 
Try Before You Buy! 
Write: Rhodes Hearing 


20112 Ohio St., Brookport, IL 62910 
1-800-453-4905 (24 hrs.) 


HOBBIES/ 
CRAFTS/COLLECTIONS 


"GETTING Started in Stained Glass" $1.00. 
Whittemore, Box 2065X, Hanover, MA 02339 


INVENTIONS WANTED 


Gravity Reversal Theory. A Product Revealing 
Reversal Of Gravity By Altering The Cause Of 


Gravity. Send $35 To: Schwab Inc., 11221 
Manchester Rd., Suite 306, St. Louis, MO 
63122. 


INVENTORS: Free information package, exper- 
ienced patent attorney in Washington, DC area. 
800-876-6670, J.P. Halvonik 


INVENTORS: The Goncept Network represents 
inventors who want to PATENT and MARKET 
their new product ideas. Call 1-800-835-2246 
Ext 144 for free information kif. 


INVENTORS: Utilize The Logical F Pioc to 
Protection and Potential Profits. Free Advice. 
APSI Washington DC 800-458-0352 


| LOANS ЗҮ MAIL 


$100,000 line credit without investigation. Pri- 
vate Swiss bank account! Other financial bene- 
fits! Free valuable report! TPBA-2, Box 5399, 
Torrance, CA 90509. 


BORROW: $100-$100,000! FAST! NO 
COLLATERAL. PERSONAL, DEBT CONSOLI- 
DATION, BUSINESS, AUTO, RESIDENTIAL- 
1-800-444-6599 - 24 HOURS. 


SIGNATURE Loans, must have checking ac- 
cou nt & steady job. Call 1-800-445-0680. 


ВЕ MISCELLANEOUS 


ALL STEEL HOMES INC. COMPLETE BUILD 
YOURSELF PACKAGES FROM $9.98 P.S.F. 
800-278-0888. 


mm MODELS © 


S SCALE 
TRAINS 


MOTORCYCLES/BICYCLES | 


Be the first! Own PEDDLE PADDLE- am- 
phibious bike. Fun, inexpensive. Demonstration 
video $10.00. MC/VISA. (806)374-9404. Rt 6 
-Box 105PS, Amarillo, TX 78124. 


OF INTEREST ТО ALL 


ACCOUNTANTS! 
NUMBER TRICK THEY 


ASTOUND 
"6928115047301" 
BEGGED ME TO UNVEIL! CHAMPOLLION, 
BOX 808MM, UNION CITY, NJ 07087. 


.PLANS/KITS/BLUEPRINTS | 


ECONOMICAL CHILD'S TABLE WITH 
CHAIRS, USING ROLLED EDGE COUNTER- 
TOP. PLANS, $5.00: 9610 ALTACREST, DAL- 
LAS, TX 75227. 


س 
FIBER OPTIC. EDUCATIONAL EXPERI,‏ 
MENTS KIT, INCLUDES: TUTORIAL, Wi‏ 


| EXPERIMENTS, 40ft. FIBER ASSORTMENT, 


CUTTING TOOL. $19.95+S/H 800-373-7078. 
KITS- PLANS- MATERIALS 


| THE WOODEN BOAT SHOP 


FREE CATALOG 1-800-933-3600 


Concrefe Dome Hii (800)608-0001 
Monolithic Constructors, Inc. Free Brochure 

PO Box 479-H * Italy, TX 76651 or $19.95 

Build your own strong er Уго 
concrete Mor ойс. 4 E niue. D , 

Dome”! Office енн E 

homes, sheds, 

| cabins, rental 

units, etc 


E PLASTICS : 


CASTOLITE Liquid Plastics. Crystal clear, col- 
ors. For casting, embedding, coating, fiberglas- 
sing, repairing and reproducing with our Mold 
Making Supplies. Catalog $3.00 refundable. 
CASTOLITE, Dept. 96D/PS, 4915 Dean, Wood- 
stock, IL 60098. ` 


Rubber, plastic compounds, 
sources. Free information: Castcraft, 
17000( / 96), Memphis, TN 38187-0000. 


REAL ESTATE . 


CALIFORNIA. Acreage. Lots $50 down. $50 
monthly. 4602 Ethel Ave., Sherman Oaks, CA 
91423 

GOVERNMENT LAND now available for claim. 


Up to 160 acres/person. Free recorded mes- 
sage. (707) 448-1887. (4JG6) 


MONTANA 


Trees, Creeks and Wildlife, 20 QUALITY acres (and 
g up), close to Yellowstone Park, starting at $19,500 
or less. Easy Owner Financing. Guaranteed 
B Access. Warranty Deed. Free Color Brochure. 
Rocky Mountain Timberlands 
1315 East Main + Dept. PS, Р.О. Box 1153 
Bozeman, MT 59771-1153 • (406) 586-B088 


| Call Toll Free: 1-800-682-8088 f 


techniques, 


Box 


LET THE GOVERNMENT PAY for your new o 
existing home. Over 100 different programs, 
available. Free recorded message. 
707-448-3818. (BJG6). 


GOVERNMENT LAND 
US CITIZENS ONLY 


20 acre сант program still available, get yours for 
$20 govemment fee, in AK, AZ, AR, CA, CO, ID, MT, 
NV, NM, OH, UT, WA, WY. For complete, step-by 
step package including maps, telephone helpline, fil 4 
ing forms, etc. send $20; or for more information send 
$3, PUBLIC LANDS TITLE, PO Box 2845-PS Port 
Angeles, WA 88362-0336 (this is not Homesteading, 
it's much easier and only costs $1. per acre) 


ROCKY MOUNTAIN RANCHES, Idaho, Mon- 
tana, Washington. Affordable acreages. Free 
information. Call today. 1-800-942-5363. 


REMAILING SERVICES 


CONFIDENTIAL ADDRESS. FORWARDING 
WORLDWIDE. VOICEMAIL. MAILPOST, 
2421 PS Pratt, Chicago, Illinois 6064 5, | 
31 2-764-01 00, 800-890- 31 99 
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Order "CUSTOM MADE" 


a RUBBER STAMPS 


o. 
om UP TO 4 LINES NES ONY $95, 


eact 


НК PADS 5 only 3 $1.95. ea 1 


Li 


35277 IOUSANDS OF SATISFIED CUSTOMERS! 
FAST SERVICE - Your Order Shipped in 5 Days! 
QUALITY Stamp Mfg. Box 35514-5 ыа OK 74153 


SATELLITE TV _ 


-DSS CARD FIX ONLY $249. All makes and 
models. Turns on all channels. Send $249.00 to 
REQUEST, 5201 Kingston Pike, Suite 6-106, 
nome, TN 37919. 


LOWEST PRICES FOR SERIOUS BUYERS. 


years іп business. ANTENNA KING. 


1-800-814-5377. 


OBTAINING Audio for your VCII and VCII plus is 
: easy. Details. 1-800-211-5635. 


? Satellite-TV 92 


Catalog/B Guid 
| | 100% Satisfaction Bh uyer's Guide 
| Guarantee 


* All Major Brands 


| i «Md, * Complete Systems | 
H N Systems * Accessories. 
| from * Huge Savings 
| $499 = * Easy Installation 
| De | = * Complete Intruct. 
| || Over 1 Million Depend on Skyvision® 
€ | 1-800-334-6455 


е inti 218-739-5231 
A Р) Fax 216-739-4879 


| BSkyvision® 
š4 1030 FRONTIER DRIVE | | 


RCA 18" DSS Now DESCRAMBLED, Receive 
ALE Channels; Movie, Local Blackout Sports, 
Special Events. Buy New Access Card Today. 
Where To Get One And How Much. Send 
0619.95 To: DSS DESCRAMBLERS, Unit 133, 
6822 22nd Ave. No., St. Petersburg, FL 33710. 


Р RUBBER STAMPS 


RCA DSS TEST CARD. SASE for information 
to: Test Card, 39 West Alexis Road, #142, 


| Toledo, Ohio 43612. . 


SOUND for VIDEOCYPHER-I and plus. Free 
details. SASE: NASSIRIAN, Box 382-5, Rio 
Linda, CA 95673. 


SCIENCE & CHEMISTRY 


CHEMICALS. WE CARRY ANYTHING YOU 
NEED IN LABORATORY CHEMICALS, 
GLASSWARE, INSTRUMENTS AND SUP- 
PLIES. ADVANCE SCIENTIFIC. 305-327-0900 


"EXPERIMENTERS" LABORATORY 
CHEMICALS GLASSWARE, Catalogue $2.00, 
Established 1953. Hagenow Laboratories, 1302 


| Washington, Manitowoc, WI 54220. 


shop around, call us last. Free price list. 43 | 


GLASSWARE- CHEMICALS. You want it, we 
have it!We'll ship upon receipt of order. 11722 
Charles Street, Houston, TX 77041. (713) 
466-8776. 


Laboratory Supplies, Microscopes, Scales, 
Glassware, Chemicals Small Quantities. 
Catalog $5.00 Chem Lab Supplies, Dept PS 
1060-C Ortega Way, Placentia CA 92670. 
714-630-7902 


"Laboratory" Glassware, Chemicals.Catalog 
$2.00. Southern Oregon Scientific, 1000 SE M 
Street. Unit A, Grants Pass, OR 97526 


MAKE YOUR OWN ROCKET MOTORS!!! 
HOMEMADE FUELS, CHEMICALS . SUP- 
PLIES "GLASSWARE" INSTRUCTIONAL 
BOOKS, MANUALS, VIDEOS. "HUGE CATA- 
LOG" $2.00. PYROTEK, P.O. BOX 1, 


CATASAUQUA, PA 18032. (717)256-3087. 


PLATINUM- PALLADIUM. How to extract from 


used automotive catalytic converters. Complete 
formula: Send $9.95 postpaid to: Zencraft Met- 


als Limited, Box 1213, Wildwood, NJ 08260. 


Space Compass. Two experimental instruments 
on motion in space. $9.95: Salvo Distribution, 
P.O. Box 1733, Summerville, SC 29483 


EXPAND YOUR SPORTING GOODS BUSI- 
NESS BY REACHING OUR 8.5 MILLION RE- 
SPONSIVE READERS! CALL LIZ OR BRIAN 
TODAY AT 800-445-2714 FOR ADVERTIS- 
ING INFORMATION. 


STAMP COLLECTING 


1,000. STAMPS, $2.95. Guaranteed Worth 
Over $30 at International Catalog Prices! All- 
Different. 55 Countries! Money Back. Other 
stamps to buy or retum. Kenmore OP-198, 
Milford, NH 03055 


300 Breathtaking Stamps. $1.00. Plus fantastic 
approvals!! NeoTrends. SD96, Box 982F, To- 
ronto, Canada MAY2N9. 


DISCOUNT, STAMPS, PACKETS, FREE LIST 
IVA, BOX 197-B, HANFORD, CA 93232 


FREE Gold, Silver, Beautiful Stamps, With 
Approvals. Delor 21127 Fleetwood, Harper 
Woods, MI 48225 


Penny Stamp Approvals, Regardless Catalog. 
Kloster 18289 Bunny Drive, Jamul, CA 91935. 


TELECOMMUNICATIONS 


TELEPHONE REPAIR MADE EASY- Flow 
Chart. Send $7.50 to: G&S Telephone, P.O. Box 
2196, Lindale, TX 75771. 


TOOLS & MACHINERY 


Nightingale Lane, Chandler, AZ 85249. 


BOLTS, SCREWS, TOOLS, WHOLESALE, DI- 
RECT. Guaranteed. Catalog $2.00 (refundable). 
Camelot, Dept. 33, Box 65, Bristol, WI 53104. 


LATHES 


. «Starting at $ 410 
*Mills «Metals *Books 
| ON *Precision Instruments 
i Free Catalog 


513- 322-5562 (800 number for orders) 


is 
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plumbing 


| Waterwise Purifiers... 


TOOLS & MACHINERY 


CNC 3D milling machines from $3495. CNC 
router. PC-controlled. Prototyping, parts man- 
ufacturing, BOBCAD AUTOMATION 
(310)606-9340. 


“Emco Maier, Jet, South | 


LATHES 
LATHES 
LATHES 


BOXB3S-PS E HURRICANE WV е 25526 


РНА21 WORLD FAMOUS HIGH PRECISION 
BENCH TOP EQUIPMENT. LATHES, MILLS, 
SAWS, DRILL PRESSES, ACCESSORIES. 
ONE YEAR WARRANTY. MADE IN GER- 
MANY. LOCAL SERVICE. FREE CATA- 
LOGUE. 1-800-JR-LATHE, OPERATOR #496. 


WATCHES/TIMEPIECES 


WATCHES, Large selection of Sport, Dive, Tide 


| and Flag. Call 1-800-531-6953. Request catalog 


PSX. 
WATER PURIFICATION 


Electronic Water Softener no chemicals or 


needed, removes limescale from 
pipes, perfect for septics, moneyback quar- 


| antee, $399.95 call EcoSoft 1-800-275-7070 
4" Metal Cutting Lathe $132.40. Taig, 12419 | 


SOLID STATE WATER CONDITIONER. Mag- 
netically alters limescale to prevent formation in 
pipes, tub, tile, and fixtures. Increases water 
flow. No chemicals, electricity, or plumbing 
required. Lifetime Warranty. $149.95 Jenesco 
Inc. 800-638-9471 


homemade distilled. 
(800) 874-9028. Box 45981, Center Hill, FL 


| 33514-0459 


WHY BUY BOTTLED WATER? INSTALL 
QUALITY REVERSE OSMOSIS (RO) WATER 
SYSTEM. WAS $600.00, NOW $374.99. RE- 
CORDED MESSAGE/ POLL, FAX GIVES DE- 
TAILS. 815-224-4040. 
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Classified Advertising 


$14.60 PER WORD — 12 word minimum 
: BOLD FACE CAPS — add $1.00 a word 


GREY BACKGROUND - $35.00 


POPULAR SCIENCE CLASSIFIED ADVERTISING MART 


WORD COUNT: Each word or initial in name and address must be counted as a word: John E. Jones, 345 East Main St., counts 


Order Form 


as SEVEN words. P.O. Box 3 counts as THREE words. City, standard 2-letter state abbreviation and zip code together count as 


TWO words. 


YOUR AD WILL RUN IN THE NEXT AVAILABLE ISSUE. | 
TERMS: Payment with order or charge your VISA, MasterCard, American Express or Discover account. 


To Advertise Call Liz Irving or Brian Levine at 1-800-445-2714 or Fax us at 21 12-779-5568.- 


To: Classified Advertising Dept. POPULAR SCIENCE, 2 Park Ave., New York, NY 10016 
[ ] Remittance of $ 


| | CHARGE to: 


is enclosed to cover 


Heading my ad should be under: 


insertion(s) in the 
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1 2 à 3 
mmm x EM a 9 
13 14 15 
19 20 21 
YOUR МАМЕ 
(PLEASE PRINT ) 
FIRM 
ADDRESS 
CITY 
DATE YOUR SIGNATURE_ 
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(PLEASE PRINT OR TYPE COPY * FOR ADDITIONAL WORDS ATTACH SEPARATE SHEET) 


Exp. Date 
4 5 
10 11 
16 17 
22 23 
PHONE 


STATE 


TT ت ت‎ — ————————————— M Maasi ——————————- o س‎ ААА 


issue(s). 
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12 
18 
24 
ZIP 
PS 4/96 
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EDITED BY BOB SILLERY 


X-ray Photos 


100 SINCE THE publication 
ШШШ of a paper on the 
penetration of thin sheets of 
metal, notably aluminum, by 
cathode rays, interest in the 
phenomena has been reawak- 


ened. Now German physicist : 


Wilhelm Röntgen, by the use 
of ordinary dry plates and 
without the use of an alu- 
minum window, has taken 
photographs through wood 
and through the human hand 
by means of what he terms 
"the X rays." —Aprnril 1896 


Up Six Flights in a Garage 


IET: IN CITIES, only a tall building is practical 
JU for a garage, but the use of elevators 15 

. sometimes undesirable and ordinary motor- 
ramps are too steep. Engineer Fernand D'Humy 
has a solution: a six-story building in two sec- 
tions that do not coincide, so that the floor of 
one corresponds with a point midway between 
the floor and ceiling of the other. Thus, passage 
from floor to floor is only a half-story, for an 
easily traversed upgrade.—April 1921 


104 


А 3-D Trip 


SLIP THIS DEVICE on your head and you see a computer- 
ШШ generated 3-0 image of a room before your eyes. Move 
your head and your perspective changes, as though you were 
inside the room. Architects could use the device to draw build- 
ings in three dimensions; realtors could use it to show the in- 
teriors of homes without leaving the office. —Apni 1971 
Virtual reality goggles like Virtual TV from Virtual I/O let 


WE — users.view realistic 3-D images for 


Why Quacks Exist ENIAC Is Born 


b 

бейм D 
ER o 
don | 


THERE ARE too 
ШШ many incurable 
diseases. A patient af- 
flicted with such trou- 
bles cannot bring 
himself to believe that 
he is condemned with- 
out remedy, and he will 
^. at any price try the pos- 
— sible and the impossible 
‚ in the hope of finding 

a cure, as exemplified 
by this 18th century en- 
graving of a quack sur- 
geon.—Apnl 1896. 


birthday festivities of the As- 
sociation for Computing Ma- 
chinery [see also "Curtains for 
Kasparov?" March]. 


less than $400. But until head-track- 
ing hardware improves and is avail- 
able'on such devices, you're not likely 
| to see them at your local realtor's. 
Head tracking provides an “immer- 
sive" experience by enabling the 
video to correspond to line of sight. 


TWO BRILLIANT YOUNG engineers at the University of 
ld] Pennsylvania, John W. Mauchly and J. Presper 
Eckert Jr., have designed and built the world's first all-elec- 
tronic computer, the Electronic Numerical Integrator and 
Computer. This first ENIAC cost about $400,000. With the 
help of lightning-fast computers to do most of the drudge 
work on problems that have baffled men for years, today's 
equation may be tomorrow's rocket ship.—April 1946. 

As a commemorative reenactment of its first public demon- 
stration, ENIAC was fired up once again on February 14, 
1996 [see FYI, March]. The celebration was part of the 50th 
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Pintacopy Permission Permission is granted by Popular сепсе ` 


for libraries and others registered with the Copyright Clearance 
Center (ECC) ta photocopy articles in this issue for the flat fee of 
51 per copy of each articla or any part of an article. Send corre- 
spondence and payment to CCC (21 Congress St., Salem, ass 
01970): specity COC code 1161-7370/85/$1.00— 0.00. Copying 
done for other than personal or reference use without the 
written permission of Popular Sciences is. prohibited. Address 
requesis for permission on bulk anders to Beth Barber, LA. Times 
Syndicate, Intl. 2 Park Awe., New York NY 10016 Tor foreign 
requests. For domestic requests, write or call Reprint 


Management Services, Inc., 147 West Airport Rui, PO. Вах 5363, | 


Lancaster, PA 17806-5363. 717-560-2001 (FOR ARTICLE 
REPRINTS ONLY. Popular Sciencedn is a registered trademark al 
Times Mirror Magazines, Inc. 
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WHAT YOUR SEAT _ 
SAYS ABOUT YOU. 


It says you're laid back. It should comfort 


pn? 


p" 4 


A firm, sculpted seat 


like this doesn't 


ШШ ту. 


you to know that the S-Series Extended- 


Cab gives you plenty of shoulder room, | 


come easy. It takes hip room and head room. Plus an extra | 


a lot of work. So if notch of seat travel for more front seat leg room 


what you re sitting on 
looks like this, it tells the 


than most full-size extended-cab pickups. 


world that you re sitting in 
one seriously comfortable 1 
truck: the Chevy S-Series. : e 
It's designed from the {Oa 
inside out, so the interior 
doesn't just sit there look- 
ing good — it feels good, 
too. The manual lumbar adjuster on the optional 
bucket seat cradles your back with a customized 


fit. Aah, that's better. 


3 
It says your truck is designed from the 
inside out — just the way you drive it. 
But don t let all this talk about comfort 
and design make you think we've gone Y 
soft. Nothing's tougher on dirt than the Chevy 
o-oeries. So stop reading. And start driving. 
It says you re very organized. The tunes, 
temperature controls and optional tach — 
just about everything you need to see or 
touch or hear — are right there in front of 
you, or close at hand. With a clean, functional 
design that's a pleasure to use. 
Chevy S-Series 
O [IKEA ROCK = 


36LIS АВЕП 
Proud Sponsor of the 
1996 17.5, Olympic Team 


For a free product hrochure call 1-800-950-2438. 


The Chevrolet Emblem is a registered trademark and Chevy is a trademark of the GM Corp. ©1995 GM Corp. All Rights Reserved. Buckle up. America! 


